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1895     Galloway,    A.    Rudolf,    M.B.,    250,    Union    Street, 

Aberdeen,  N.B. 
1887  fGARDXER,  John  J.,  M.D.,  128,  Bishop  Street,  Montreal, 

Canada. 
1913     Ghaswala,  K.  S.,  3,  Churchgate  Street,  Fort  Bombay, 

India. 

b 


X  V  J  I J 
BLBOTBS 

1912     Guiii,  U.  P.,  L7,  Bentinck  Street,  W. 

L889     Gibbs,  Alfred  N.  G.,  52,  Whiteladies  Road,  Clifton. 

L902  fGiBsoN,  J.  Lockhart,  M.D.,  Wickham  Terrace,  Bris- 
bane, Australia. 

O.M.  Glascott,  C.  E.,  M.D.,  Roseinullion,  Budleigh  Salter- 
ton,  Devon.      (C.  189G-9.     V.-P.  1902-5.) 

1885  fGoDFitAT,  Alfred  Charles,  St.  Heliers  House,  St. 
Heliers,  Jersey. 

1899     Goldsmith,  G.  Harvey,  M.B.,  Bedford. 

1907  Goulden,  Charles  Bernard,  5,  Union  Street,  Oldham. 
1904     Gowans,  Thos.,  M.B.,  4,  Abbotsford  Terrace,  Newcastle- 

on-Tyne. 

O.M.    Gowers,    Sir    W.    B.,    M.D.,    F.R.S.,   34,    Ladbroke 

Square,  W.     (C.  1880-3.     V.-P.  1896-9.) 

1897  Granger,  F.  M.,  18,  Nicholas  Street,  Chester. 

1895  IGrant,  H.  T.,  M.D.,  414,  Delaware  Avenue,  Buffalo,  U.S. 

1895  fGRAT,  James,  M.D.,  Helena,  Montana,  U.S.A. 

1887     Green,  Edwin  Collier,  27,  Friar  Gate,  Derby.     (C. 

1903-4.) 
1903     Greene,  Arthur,  4,  Theatre  Street,  Norwich. 

1911     Greeves,  Reginald  A.,  53,  Upper  Brook  Street,  W. 

1895  Griffin,  "W.  Watson,  M.B.,  68,  Brunswick  Place, 
Hove,  Brighton. 

1885  *GRiFFiTn,  A.  Hill,  M.D.,  17,  St.  John  Street,  Man- 
chester.    (V.-P.  1905-8.     C.  1893-6.) 

1910  Griffith,  Arthur  Donald,  M.B.,  30,  Welbeck  Street, 
W. 

1894     Grimsdale,  Harold,  M.B.,3,  Harley  Place,  Mary lebone 

Road,  N.W.     (C.  1907-10.) 
O.M.    Grossmann,  K.  A.,  70,  Rodney  Street,  Liverpool. 

1910  Grosz,  Prof.  E.  yon  (F.),  5,  Reviczhy  Ter.,  Buda-Pest, 
Hungary. 

1899     Gruber,  Rudolph,  M.D.,  81,  Harley  Street,  W. 

1908  Gunning,  C.  J.   H.,  6,  Hertford  Street.  Mayfair,  W. 

1898  Guthrie,   Leonard    G.,   M.D.,   15,   Upper    Berkeley 

Street,  W. 
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1910     Haab,  Prof.  0.  (F.),  41,  Pelikaustrasse,  Zurich,  Switzer- 
land. 

1887  *Habkrsiion,  Samuel  Herbert,  M.D.,  88,  Harley  Street, 
W.     (S.  1891-7.     C.  1897-1900.) 

1889     Hailes,  C.  D.   Gh,  M.D.,  Hawkesdale,  27,  Alma  Road, 

Clifton,  Bristol. 
1885  fHAiNES,  Humphrey,  Auckland,  New  Zealand. 
1902  fHALLiDAT,  J.  C,  Macquarie  Street,  Sydney,  N.S.W. 

1900  Hallidie,  Andrew,  M.B.,  Avondale,  Chesterfield  Boad, 

Eastbourne,    and   6,  Warrior    Square  Terrace,    St. 

Leonards-on-Sea. 
189(3     Hamilton,  Bobert  J.,  82,  Boduey  Street,  Liverpool. 
1878  -[-Hamilton,  T.   K.,  M.D.,  AVakefield    Street,  Adelaide, 

South  Australia. 
1912     Hanafin,   Capt.   P.   J.,  B.A.M.C.,  16,  Prince   Patrick 

Terrace,  N.E.  Boad,  Dublin. 

1901  Hancock,  Edw.  D.,  Merrow  Grange,  Guildford. 

1908  Hanna,  Henry,  57,  University  Boad,  Belfast. 

1901  Hanson,  Beginald  E.,  5,  Harley  Street,  W. 

1900  Harman,  N.  B.,  M.B.,  10S,  Harley  Street,  W. 

1902  Harries-Jones,  E.,  16,  Castilian  Street,  Northampton. 

1909  Harry,  Philip  A.,  General  Infirmary,  Leeds. 

1910  Harston,  George  M.,  M.D.,  Hong  Kong. 

1882  *Hartridge,  Gustayus,  12,  Wiropole  Street,  W.     (C. 

18S9-92,  1S95-8.     S.  1892-5.     V.-P.  1910-11.) 
1905  tHAinr,  G.  W.,  M.'B.,  Ch.B.,  Wellington,  New  Zealand. 
1899     Hawkes,  C.  S.,  Gleucairn,  Wickbam  Terrace,  Brisbane, 

Queensland. 

1901  Haavtiiorne,  C.  O.,  63,  Harley  Street,  W. 

1908     Hay,  Perciyal  J.,  3,  Northumberland  Boad,  Sheffield. 
1892     Haydon,  Prank,  Apothecaries'  Hall,  Water  Lane,  Black- 
friars,  E.C. 

1899     Henderson,    Edward    E.,    M.B.,   6,   Lower    Berkeley 
Street,  Portman  Square,  W. 

1903  Henderson,  Tuomson,  15,  The  Eopewalk,  Nottingham. 
1896     Henry,  B.  Wallace,  M.D.,  6,  Market  Street,  Leicester. 
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L905      II  i:im;i  i;V      M\i.nn.\i      LaKGTOW,     AID..     Ill,    Hurley 

Street,  W. 
L897     Eeebert,  Lt.-CoL  Hebbeut,  J. M.S.  (C.) , Castle  Grove, 
Nottingham. 

1887  *Heun,  John,  M.D.,  Summercote,  Darlington. 

1910     Hekon,    David,    British    Ophthalmological    Hospital, 

Jerusalem,  Palestine. 
1910     von  Hess,    Prof.    Cael   (F.),    1,    Pleichenglacisstrasse. 

Wfirzburg,  Bavaria. 
1905     Hewklei*,    F.,    19,    Lower    Seymour   Street,    Port  man 

Square,  W. 
1895     Hickman,  H.  R.  Belciiei:,  M.B.,  5,  Harley  Street,  W. 
O.M.     HlGGEWS,  CllAKLES,  52,   Brook   Street,  A\r.      (C,  1880-3, 

V.-P.  1901-4.) 
1913     Hill,  Rowland,  M.D  ,  7,  University  Road,  Belfast. 

1888  *Hislnell,  J.  S.,   M.B.,  02,    Garland    Street,    Bury    St 

Edmunds. 

1907  Hinsiielwooi),  James,  20,  Woodside  Place,  Glasgow. 
1905     Hikd,  R.  B.,  M.B.,  81,  Edmund  Street,  Birmingham. 
1899     Houdat,  James.   M.B.,  Beverley  House,  Colney  Hatch 

Lane,  N. 
1897     Hoao,  G.    H.,    M.D.,  95,   George  Street,    Launceston, 

Tasmania. 
1911      Holmes,  Gohdon  M.,  M.D.  (S.),  58,  Harley  Street,  W. 

(C) 
1889     Holtiiou.se,  Edwin  H.,  M.B.,  35,  Nottingham  Place,  W. 
1905     Hosfohd,  J.  S.,  20,  St.  James'  Place,  St.  James'  Street, 

S.W. 
1893  fllowE,  Lucien,  183,  Delaware  Avenue,  Buffalo. 

1908  Hudson,  A.  C,  M.D.,  50,  Queen  Anne  Street,  W. 

1884  fHuDsoN,  Lt.-Col.   Ernest,  I. M.S.      (Address  uncom- 
municated.) 

1889  t Hughes,   Samuel  IL,  109,  Macquarie  Street,  Sydney, 

New  South  Wales. 
1893  tHughes,  Wilfrid    Kent,   M.B.,    102,    Collins   Street, 

Melbourne. 
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1908     Hunter,  George,  31,  Bridge  Street,  Inverness. 
1901     Inman,  Wm.,  M.B.,  55,  Elm  Grove,  Southsea. 

1883  IJackson,  James,  M.D.,  Collins  Street  East,  Melbourne, 

Australia. 
1898     James,  George  Brooksbank  (C),  5,  Harley  Street,  W. 
1908     James,  Robert  Ruston,  6,  Lower  Berkeley  Street,  W. 
1905     Jaques,  R.,  20,  Athenamm  Street,  Plymouth. 
1883  fJENKiNS,  E.   J.,  M.D.,Nepean   Towers,  Douglass  Park, 

Sydney,  N.S.W.,  Australia. 
1908     Jeremy,  H.  Eowe,  8,  Chingford  Road,  Walthamstow, 

Essex. 

1883     Jessop,  W.  H.  H.,  73,  Harley  Street,  W.     (C  1889-92. 

V.P.  1907-10.) 
1910     Jewell,  William  H.,M.D.,  27,  New  Cavendish  Street, 

W. 
1882     Johnson,  G.  Lindsay,  M.B.,  5  and  6,  Castle  Mansions, 

Eloff  Street,  Johannesburg,  S.A. 
1888  fJoiiNSTON,  Geo.  D.,  Georgia  Street,  Vancouver,  British 

Columbia. 

1898  *  Jones,  George,  M.B.,  8,  Church  Terrace,  Lee,  S.E. 

1897  Jones,  Hugh  E.,  19,  Rodney  Street,  Liverpool. 

1891  fJoNEs,B.  H.,  M.B.,  B.S.,209,  Maequarie  Street,  Sydney, 
New  South  Wales. 

1905     Juler,  F.  A.,  21,  Cavendish  Square,  \\\ 

O.M.    Juler,  H.  E.,  23,    Cavendish   Square,  W.     (C.  1886-9. 
V.-P.  1900-2.) 

1899  Keeling,  G.  S.,  M.D.,  Attleborough,  Norfolk. 

1900  fKELSALL,  H.  T.,  M.D.,  1,   Devonshire  Terrace,  Perth, 

W.  Australia. 

1898  IKendall,    H.      W.    Martindale,    Wellington,     New 

Zealand. 
1888  tlvENNY,  Augustus  Leo,  M.B.,  87,  Collins   Street,   Mel- 
bourne, Victoria,  Australia. 

1913     Killen,  M.  D..  9,  Clifton  Street.  Belfast. 
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1904     ElLLTCK,  Ciias.,  3,  Marsliam  Street,  Maidstone. 

1906  Kilkelly,  Major  P.  P.,  I. M.S.,  o/o  Messrs.  II.  S.  King 

and  Co.,  Pall  Mall. 
1895     Knaggs,  Robert    Lawford,   M.D.,  27,  Park  Square, 

Leeds. 
1881  IKnaggs,  S.  T.,  M.D.,  Wellington,  BondiRoad,  Bondi, 

Sydney,  N.S.W. 

1910  Knapp,  Dr.  Arnold  (F.),  10,  East  54th   Street,  New 

York,  U.S.A. 

1911  Lang,  B.  T.,  B.C.,  22,  Cavendish  Square,  W. 

O.M.  Lang,  William,  22,  Cavendish  Square,  W.  (C.  18SG-9. 
V.-P.  1900-3.     (Acting  Pres.  1903.) 

O.M.  Lawford,  J.  B.  99,  Harley  Street,  Cavendish  Square, 
W.  (C.  1880-9;  1898-1901.  S.  1895-8.  V.-P. 
1905.     T.  1905-11.     Pres.  1911-13.) 

1889.  *Laws,  Wm.  G.,M.B.,  3,  East  Circus  Street,  Notting- 
ham.    (C.  1909-11.) 

1S9G.  Lawson,  Arnold,  M.D.,  12,  Harley  Street,  W.  (C. 
1909-1911.) 

1895  |Lea,  J.  Augustus,  M.B.,  "The    Pines,"    Bracehridge, 

Ontario,  Canada. 
1885f  Le  Cronier,  Hardwick,  St.  Heliers,  Jersey. 
O.M.    Lediard,    H.    A.,  M.D.,  26,   Lowther  Street,  Carlisle. 
(C.  1900-1.) 

1912  Lee,  H.,  Guy's  Hospital,  S.E. 

1904.  tLEE,  W.  A.,  Lt.-Col.  I.M.S.,  c/o  Mrs.    Lee,   Heaton 

Hall,  Newcastle-on-Tyne. 
1911     Letciiworth,  T.  W.,  68,  Claremont  Road,  Surbiton. 
1903     Lew,  A.,  M.D.,  67,  Wimpole  Street,  W. 

1907  Lindsay,  W.  J.,  81,  Heme  Hill,  S.E. 

1896  Lister,  W.  T.,  M.B.,  24,   Devonshire  Place,  W.      (C. 

1907-10.) 
1902     Little,   Andrew,  114,   Manningham   Lane,  Bradford, 

Yorks. 
1  892     Lodge,  Samuel,  jun.,  M.D.,  28,  Manor  Road,  Bradford. 
1911      Loosely,  Alfred  E.  A.,  25,  New  Cavendish  Street.  W. 
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1903  fLucKHOFF,  James,  M.D.,  Rhodes  Buildings,  St.  George's 

Street,  Capetown. 
1883     Lunn,  J.  R.,  The  Haven,  Mill  Road,  Worthing.     (0. 

1892-5.) 

1899  Ltle,  H.  Willoughby,  M.D.,  Eversley,  Blmfield  Road, 

Bromley,  Kent ;    and  39,  Hertford  Street,  Mayfair, 
W. 

1900  MacCallan,   Arthur    Ferguson,    M.B.,   Turf    Club, 

Cairo,  Egypt. 
1913     McCreadt,  W.,  M.B.,  2,  University  Square,  Belfast. 
1905     Macdonald,   J.    G\,    Imperial    Chambers,   Dee   Street, 

Invercargill,  New  Zealand. 
1902     Mackat,  D.  Matheson,  M.D.,  48,  Beverley  Road,  Hull. 

1888  *Mackat,    George,    M.D.,    20,   Drumsheugh    Gardens, 

Edinburgh.     (C.  1900-2.     V.-P.  1906-9.) 

1889  fMACKENZiE,    F.   Wallace,   M.B.,   139,    Upper    Willis 

Street,  Wellington,  New  Zealand 
1889     MacLehose,   Norman    M.,   M.B.,    18,    Harley    Street, 

Cavendish  Square,  W.     (C.  1902-5.) 
1897  IMaclennan,   Duncan    N.,   M.D.,    126,    Bloor    Street 

West,  Toronto. 
1892  t  MacLeod,  Charles  G.,  M.B.,  157,  Macquarie  Street, 

Sydney,  N.S.W. 

1881  fMACONACHiE,  G.  A.,  Brigade  Surgeon  Lieutenant- 
Colonel,  M.D.,  33,  Queen's  Road,  Aberdeen. 

1911     MacQueen,  J.  F.,  12,  Royal  Terrace,  Southend-on-Sea. 

1899  Maddox,  Ernest  E.,  M.D.,  Glenartney,  Poole  Road, 
Bournemouth.     (C.  1901-0.) 

1883  |Maher,  W.  Odillo,  M.D.,  Craignish,  185,  Macquarie 
Street,  Sydney,  N.S.W. 

1899  IManche,  Charles,  B.A.,  M.D.,  33,  Srta-  Alessandro, 
Valletta,  Malta. 

1901  f^A-NNiNG,  Leslie  S.,  Christchurch,  New  Zealand. 
1911     Manson,  W.  H.,  M.D.,  5,  Clifton  Place,  Glasgow,  W. 
1909     Marchant,  E.  Lachlan,  Woodward  Street,  Wellington , 

New  Zealand. 
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1901  M.vrkus,  Charles,  M.D.,  28,  Wimpole  .Street,  W. 
1883  flYLuiLow,    Frank    William,    M.D.,    200,    Highland 

Street,  Syracuse,  New  York  State,  U.S.A. 

1892  Marshall,  Charles    Devereux,  112,   Harley   Street, 

W.     (C.  1903-4.     S.  1904-7.     C.  1907-10.) 
1907     Marshall,  James  Cole,  M.D.,  36,  Albion  Street,  Hyde 

Park,  W. 
1888  IMartin,  Albert,  M.D.,  Wellington,  New  Zealand. 
1905     Massey,  A.  Yale,  M.D.,  24,  Tavistock  Square,  W.C. 
1881     Maxwell,  Patrick  William,  M.D.  (V.P.),  19,  Lower 

Eaggot  Street,  Dublin.     (C.  1900-2.) 
1904     Mat,    H.    J.,   M.B.,    B.C.,    Naini   Tal,   College    Place, 

Southampton. 

1893  Maynard,   Frederic  Pinsent,  Lt.-Col.,  Indian  Medical 

Service,  13,  Harington  Street, 'Calcutta. 

1902  Ma  voir,  Stephen  (C),  59,  Harley  Street,  W. 

1890  *McG-illivray,  Angus,  M.D.,  23,  South  Tay  Street, 
Dundee,  N.B.     (C.  1902-5.) 

1895  fMclNTOSH,  J.  R.,  M.D.,  40,  Coburg  Street,  St.  John, 
New  Brunswick,  Canada. 

1S95  McKenzie,  H.  V.,  M.D.,  Elmbank,  Abbey  Road,  Tor- 
quay. 

1902  McMullen,  W.  H.,  4,  Chandos  Street,  Cavendish 
Square,  W. 

1904     McNar,  Angus,  118,  Harley  Street,  W. 

1911  McNvbb,   Henry  H.,  M.D.,  8a,  St.  Jolin  Street,  Man- 

chester. 
19L2     McPherson,  Major,  I. M.S.,  c/o  Ophthalmic  Hospital, 
Bombay,  India. 

1912  Mead,  John  Clarke,  55,  High  Street,  Lowestoft. 
1901  Menzies,  J.  A.,  9,  Castle  Hill  Avenue,  Folkestone. 
1897     Miller,    G.    Victor,    M.B.,    2,   Barrington    Crescent, 

Stockton-on-Tees. 

1899  Miller,  Herbert  Percy,  M.D.,  100,  Stoke  Newington 
Road,  N. 

1881  fMrr.LES,  W.  Jennings.     (Address  uncommunicated.) 
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1897  fMtNNES,  Robert  Stanley,  M.D.,  127,  Metcalfe  Street, 
Ottawa,  Ontario. 

1911  Mctchell,  Leonard  J.  C,  4,  Collins  Street,  Melbourne. 
1901     Montgomery,  Robert  J.,  M.B.,  87,  St.  Leeson  Street, 

Dublin. 
1896     Mooney,  Herbert  O,  M.B.,  22,  Lower  Baggot  Street, 

Dublin. 
190S     Moore,  Robert  P.,  M.B.,  St.  Bartholomew's  Hospital, 

E.C. 

1909  Morrell,  Reginald  A.,  13,  Harley  Street,  W. 

O.M.    Morton,   A.  Stanford,  133,  Harley  Street,  AV.      (C. 
188(3-9.     V.-P.  1902-5.) 

1910  Mould,    Major    Gr.    T.,   I.M.S.,    4,    Edith    Road,    W. 

Kensington,  W. 

1908  Moxon,  Frvnk,  M.B.,  B.S.,  56,  Seymour  St.,  W. 

1909  Naylor,  W.  Roebuck,  14,  Carr  Road,  Nelson,  Lanes. 

1909  Nell,    Andreas,    Victoria     Eye    and    Ear    Hospital, 

Colombo,  Ceylon. 
O.M.*Nettleship,    Edward,    Longdown    Hollow,    Ilindhead, 

Haslemere.      (Pres.  1895-7.     S.  1880-3.     C.  1883-6. 

V.-P.  1886-9.) 
1881     Nicholson,  A.,  30,  Brunswick  Square,  Brighton. 

1910  Nordenson,  Dr.  Erik  (F.),  10,  Wasagatan,  Stockholm, 

Sweden. 

1912  Norman,  Alfred  Clarence,   M.D.,  Durham   County 

and  Sunderland  Eye  Infirmary,  Sunderland. 
1895    *Ogilvie,    E.   Menteitii,    M.B.,  The    Shrubbery,    72, 

Woodstock  Road,  Oxford.     (C.  1910-12.)     "  ' 
1895     Ogilvy,  Alexander,  M.B.,  Lemy,  Clifton  Park,  Clifton, 

Bristol. 
1889  fO'KiNEALY,  Frederick,  Major,  I. M.S.,  care  of  Messrs. 

King,  Hamilton  and  Co.,  7,  Hare  Street,  Calcutta. 

1899     Oldmeadow,  Lloyd  J.  II.,  Kineton,  Warwickshire. 

1911  Oliver,  N.  W.  I!.,  MB.,  67.  Wimpole  Street,  W. 
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L899  OiiMoNn.  Anrnru  Wm.  7.  Devonshire  Place,  W. 
(C.  1910-12). 

1892  tOim,  Andkiw  William,  M.D.,  71,  Wickham  Terrace, 
Brisbane. 

1890  fOsBORNE,  A.  B.,  M.D.,  46,  McNab  Street  South,  Hamil- 
ton, Canada. 

O.M.  Owen,  D.  C.  Lloyd,  41,  Newhall  Street,  Birmingham. 
(V.-P.  1891-4.) 

1905     Owen,  S.  A.,  M.D.,  50,  Harrington  Gardens,  S.W. 

1890  fPALMEE,  L.  Loran,  M.D,    (Address  nncommunicated.) 

1891  *Parker,    Herbert,    Saragossa    House,    New    Street, 

Henley  -on-Thames. 

1899  Parker,   Herbert    George,  13,  Chorley    New    Road 

Bolton. 

1900  Parsons,  John  Herbert,  54,  Queen  Anne  Street,  W. 

(C.  1909-12). 

1887  fPATEL,  D.  H.,  Bai  Hirabai,  B.  J.  Charitable  Dispensary 

Tardeo,  Bombay. 
1907     Paterson,  James  V.,  11,  Melville  Street,  Edinburgh. 

1900  tPATKAR,BnAGYANT  Sakharam,  Carnac  Eoad,  Kalkndeir 
Post,  Bombay,  India. 

1902  Paton,  Leslie  (C.),  29,  Harley  Street,  W. 

1888  Percival,    Archibald     Stanley,    M.B.,    B.Cli.,    25, 

Ellison  Place,  Newcastle-on-Tyne.     (C.  190G-9.) 

1891  Perry,  A.,  Surgeon-Major,  Principal  Civil  Medical 
Officer,  Ceylon. 

1889  |Perry,  Francis  F.     (Address  uncommunicated.) 

1895  Pickard,  Hansom,  M.D.,  31,  East  Southernhay, 
Exeter. 

1910  Pisani,  Lt.-Col.  L.  J.,  I. M.S.;  Hampton  House,  Court 
Road,  Sutton. 

1900  fPoCKLEY,  Francis  Antill,  M.B.,  227,  Macquarie  Street, 
Sydney,  N.S.W. 

1903  Pollock,  W.  B.  Inolis,  276,  Batb  si  root.  Glasgow. 
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1896  *Poolet,    G.  H.,   70,   Hanover    Street,    Glossop    Road, 

Sheffield. 

1891  fPopE,  R.  J.,  M.D.,  Box  497,  G.P.O.,  Sydney,  N.S.W. 

1900     Pope,    Thomas   Henry,  M.D.,    B.Sc,   Price's  Avenue, 
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West  Indies. 
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1891     Reynolds,  Austin  Edward,  15,  Finsbury  Circus,  E.C, 
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Cross,  Glasgow,  N.B. 

1899  *Boxrurgh,  A.  B.,  M.B.,  7,  Henrietta  Street,  AV . 

L881    fBuDALL,  J.  T.,  61,  Spring  Street,  Melbourne,  Australia. 
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1903  Kutiierford,  A.  Frekr,  19.  Abbey  Boad,  Barrow-in- 
Furness. 

1888  fSAKDERs,  Bichard  C,  M.l).,  Loppington  Hall,  nr. 
Wem.  Salop. 

1884  *Sandford,  Arthur  AV.,  M.D.,  13,  St.  Patrick's  Place, 
Cork.     (C.  1896-9.     V.-P.  1902-5.) 

1900  fSAGF.R,  D.  S.,  M.D.,  Brantford,  Ontario,  Canada. 

1907     Scott,  G-.  Affleck,  M.B.,  Kingsland  House,  Ballarat. 

Victoria. 
1888     Scott.  Kenneth,  AID  .  7.  Manchester  Square,  AV. 
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1S92     Shannon,  John  Rowlands,  M.D.,25,  West  36tli  Street, 

Xew  York. 
O.M.     Sharkey,  S.  J.,  M.l).,  22,  Harley  Street,  W.    (S.  1885-8. 

C.  1888-91.     V.-P.  1900-2.) 
1883     Shears,  Charles  EL,  19,  Upper  Duke  Street,  Rodney 

Street,  Liverpool.     (C.  1900-3.) 

1911  Sheedt,  Thos.,  Ill,  Lower   Richmond  Road,  Putney, 

S.W. 
1S99     Sinclair,  A.  H.  H.,  M.B.,  5,  Walker  Street,  Edinburgh. 
1891     Sinclair,  Walter  William,  3,  Arcade  Street,  Ipswich. 

(C.  1909-1912.) 

1912  Smith,    D.    Priestley,    M.B.,    52,    Frederick    Road, 

Edgbaston,  Birmingham. 
1S89     Smith,  John,  M.D.,  Brycehall   Kirkcaldy,  N.B. 
O.M.    Smith,   Priestley,  95,  Cornwall  Street,  Birmingham. 

(V.-P.  1887-90;  1898-1901;  1907-10.     C.    1883-6. 

Pres.  1905-7.) 

1907     Smith,    W.    Haryey,    M.D.,    173,    Portege    Ave.,    E., 

Winnipeg,  Canada. 
1903     Smyth,  Ernest  J.,  Maythorne,  Epsom  Road,  Guildford. 
1911     Snell,  H.  Cecil,  Moor  Lodge,  Sheffield. 
1910     Snellen,  Prof.  H.  (P.),  Biltstraat,  Utrecht,  Holland. 
1901     Snowball,  Thomas,  M.B.,  83,  Bank  Parade,  Burnley. 
1S89     Spenceb,  Matthew  H.,  M.B.,  B.Ch.,  92,  Oxford  Gardens, 

North  Kensington,  W. 
1889     Spicer,    Wm.   T.  Holmes,   M.B.   (L.),  5,  Manchester 

Square,  W.      (C.  1900-2.     V.-P.  1910-12.) 
1905     Spbawson,  F.  C,  M.B.,  7,  Imperial  Terrace,  Claremoot 

Park,  Blackpool. 
1897     Square,  James  Elliot,  22,  Portland  Square,  Plymouth. 

1895  fSTAMBERG,  A.  C,  M.B.,  5,  Windsor  Crescent,  St.  Heliers, 

Jersey,  Channel  Islands. 
1886     Stephenson,  Sydnet,  M.B.,  33,  Welbeck  Street,   AV. 
(C.  1898-1901,  1901-7.     S.  1901-1.) 

1896  Stevenson,  Edgar,  M.D.,  39,  Rodney  Street,  Liverpool. 
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L904     Stevenson,  John  Simpson,  Royal  Exchange  Buildings, 

Cathedra]  Square,  Christchurch,  New  Zealand. 
1905     Steward,  B.  S.,  10,  Princes'  Square,  Earrogate. 
1913     Stewart,  John   Babboub,    MB.,    20,    Cbariug    Cross 

Mansions,  Glasgow. 
1893    Stirling,    Alexander     Williamson,    M.D.,    Empire 

Buildings,  Atlanta,  Georgia. 
L887  tSTiRLiNG,J.  W.,  M.B.,  255,  Mountain  Street,  Montreal, 

Canada. 

O.M.     StOET,  J.   B.,    0,    Merrion   Square  North,   Dublin.      (C. 

1885-8.     V.-P.  1894-7.) 
1910     Straur,  Prof.  M.  (F.),  Van  Baerlestraat  2,  Amsterdam. 
O.M.  tSxUBGE,  W.  A.,    M.D.,  Icklinghatn    Hall,  Mildenhall, 

Suffolk. 

1910     Sulzer,  Dr.  (F.),  22,  Hue  de  Tocqueville,  Paris. 
1901     Svkes,  AValter,  31,  Wiuckley  Square,  Preston. 

1888  *Sym,   William  George,  M.D.  12,  Alva  Street,  Edin- 

burgh.    (C.  1906-9.) 
1883  ISymons,    Mark     Johnston,     M.D.,     North     Terrace, 

Adelaide,  South  Australia. 
1907     Tampi,  K.  E.,  Trivandrum,  South  India. 
O.M.    Tat,  Waben,  61,  Oakfield  lioad,  West  Croydon.     (C. 

1880-2.) 
1903     Taylor,  II.  H.,  36,  Brunswick  Square,  Hove,  Brighton. 

1899  Taylor,  Inqlis,  M.B.,  31,  Cavendish  Square,  AV. 

1891     Taylor,  James,   M.D.,  (T.),  49,  Welbeck  Street,  AV. 
(V.-P.  1910-11.    C.  1894-7,  1900-3.    S.  1897-1900.) 

1889  Taylor,  S.  J.,  M.B.,  44,  Prince  of  Wales'  Road,  Nor- 

wich.    (C.  1904-7.) 

1900  Thomas,  Frank  G.,  M.B.,  22,  Walter  Eoad,  Swansea. 
1903     Thomas,  B.  Russell, 40,  St.  Andrew's  Crescent,  Cardiff. 

1895     Thompson,  A.  Hugh,  M.D.,  30,  Weymouth  Street,  W. 

(C.  1910-12.) 
1885     Thompson,  C.  Sinclair,  The  Quay,  Bideford,  Devon. 
1895     Thompson,  George  AV.,  M.B.,  80,  Harley  Street,  AV. 
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1895  *Thomi>son,  Robert,  Al.D.,  B.S.,  Buuya  Bunya,  Wick- 
bam  Terrace,  Brisbane,  Queensland. 

1911  Thomson,  Eric  A.,  ALB.,  British  Ophthalmic  Hospital, 
Jerusalem. 

1905  Thomson,  H.  AVright,  Al.D.,  3,  Sandyford  Place, 
Glasgow. 

1898  Thomson,  W.  Ernest,  ALU.,  2,  Somerset  Place, 
Glasgow. 

1883  tTouiN,  William,  c/o  Messrs.  John  Tobin  and  Co., 
Halifax,  Nova  Scotia,  Canada. 

1900  Tomlinson,    John    H.,    "  Belmont,"    Vicarage    Road, 

Egham. 

1901  fTooKE,    Frederick   T.,   M.D.,    1,   MacGregor   Street, 

Montreal,  Canada. 
1895     Toombs,   Herbert   George,   Cromwell  Mansions,  193, 

Cromwell  Road,  S.W. 
O.M.     Tosswill,  L.  H.,  34,  West  Southernbay,  Exeter.       (C. 

1896-9.) 
1907     Tosswill,  Leonard  1C,  31,  West  Southernbay,  Exeter. 

1901  Townsend,   T.  H    D„  M.B.,    11,    St.    Patrick's   Hill, 

Cork. 

1912  Traquair,  H.  Moss,  M.D.,  30,  Walker  Street,  Edin- 
burgh. 

1905  Trench,  F.  P.,  M.B.,48,  Chester  Terrace,  Eaton  Square, 
S.W. 

1902  fTiULOKEKAR,    V.     S.,    30S,    Lobar     Street,     Bombay, 

India. 
O.M.    Tweedy,  Sir    John,   100,    Harley    Street,    AV.     (Pres. 

1903-5.     C.  1881-7.     V.-P.  1891-4,  1905-8.) 
1898     Tyrrell,  F.  Astley  Cooper,  M.B.,  27,  New  Cavendish 

Street,  W. 
1883     Uhthofe,  J.  C.;  Al.D.,  Wavertree  House,  Furze  Hill. 

Brighton.     (C.  1905-8.     V.-P.  1908-12.) 
1910     UiiTHOFF,  Prof.  AV.   (F.),   1G  ap.   Schweidnitzer  Stadt- 

graben,  Breslau. 
1894     UsnER,  C.  H.,  M.B.  3,  Bon  Accord  Square,  Aberdeen 

(C.  1909-1912.) 
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Middlesex. 
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1888-91.) 
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(V.-P.  1896-9.) 
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O.M.*  Woodhead,    G.    Sims,    M.D.,   Dysart   House,    Luard 
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VOL.   xxxjii. 


RULES. 

1.  Object  of  the  Society. — The  object  of  the  Society  is 
the  cultivation  and  promotion  of  Ophthalmology. 

2.  Meetings. — The  Society  shall  hold  a  meeting  each  year ; 
the  sittings  shall  be  held  on  two  or  more  consecutive  days.  On 
each  day  there  shall  be  usually  two  sittings.  The  date  and 
place  of  meeting  shall  be  chosen  by  the  Council. 

3.  Constitution. — The  Society  shall  consist  of  Ordinary  and 
Honorary  members.  All  medical  practitioners  whose  qualifica- 
tions are  satisfactory  to  the  Council  of  the  Society  shall  be 
eligible  as  Ordinary  members. 

4.  Officers  of  the  Society. — The  officers  of  the  Society 
shall  consist  of  a  President,  four  Vice-Presidents,  a  Treasurer, 
two  Secretaries  and  six  other  members,  who  together  shall  form 
the  Council  and  manage  the  Society's  affairs. 

5.  Election  of  Members. — Every  applicant  for  admission 
to  the  Society  shall  send  to  one  of  the  Secretaries  a  form 
signed  by  at  least  three  members,  who  have  personal  know- 
ledge of  the  applicant.  Such  application  shall  be  submitted  to 
the  Council,  and  if  approved  the  applicant  shall  forthwith  be 
admitted  a  member. 

8.  Honorary  Members.— The  Council  shall  have  the  power 
of  electing  as  Honorary  members  men  of  distinguished  eminence 
in  Ophthalmology,  or  in  the  sciences  bearing  upon  it. 

7.  Subscriptions. — The  Annual  Subscription  shall  be  12s.  6d. 
payable  in  the  month  of  October.  No  member  whose  sub- 
scription is  in  arrear  shall  be  entitled  to  attend  the  meeting. 
Any  member  whose  subscription  is  twelve  months  in  arrear 
shall  cease  to  be  a  member  of  the  Society. 

8.  Election  of  Officers. — The  Officers  of  the  Society  shall 
be  elected  yearly  by  Ballot  at  a  Business  sitting  held  during 
the  meeting.     A  balloting  list  of  the  names  recommended  by 
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the  Council  for  election  shall  be  posted  to  each  member  two 
weeks  previously.  At  the  Business  sitting  twelve  shall  form  a 
quorum. 

9.  Duration  of  Office. — The  President  shall  not  hold  office 
for  a  period  of  more  than  two  consecutive  years.  No  other 
member  of  Council,  except  the  Treasurer,  shall  hold  the  same 
office  for  more  than  three  consecutive  years. 

10.  President  and  Vice-Presidents. — The  President  shall 
regulate  all  the  proceedings  of  the  Society  and  Council,  state 
and  put  questions,  interpret  the  application  of  the  laws,  and 
decide  any  doubtful  points.  He  shall  check  irregularities  and 
enforce  the  observance  of  the  laws.  He  shall  sign  the  minutes 
of  G-eneral  and  Council  meetings.  In  the  absence  of  the  Presi- 
dent one  of  the  Vice-Presidents,  the  Treasurer,  or  some  other 
member  chosen  by  the  meeting,  shall  perform  his  duties. 

11.  Secretaries. — The  Secretaries  shall  manage  all  corre- 
spondence, and  shall  keep  the  Minutes  of  the  Society  and  Council. 
They  shall  notify  to  new  members  their  election.  They  shall 
arrange  with  the  President  the  order  of  proceedings  at  the 
meetings.  They  shall  have  charge  of  and  shall  keep  a  register 
of  all  papers  communicated,  and  shall  be  the  Editors  of  the 
'  Transactions.' 

12.  Treasurer. — The  Treasurer  shall  receive  all  moneys  due 
to  the  Society,  and  make  all  payments  ordered  by  the  Council, 
keeping  an  account  of  all  such  receipts  and  payments.  The 
accounts  shall  be  audited  once  a  year  and  presented  to  the 
Society  at  the  Annual  Business  Meeting.  Two  members  of  the 
Society  shall  be  nominated  by  the  President  to  audit  the 
Treasurer's  accounts. 

13.  Meetings  of  Council. — The  Council  shall  meet  as  fre- 
quently as  necessary  during  the  Annual  Meeting  and  at  other 
times  if  specially  convened.  Five  shall  form  a  quorum.  The 
President  shall  have  a  casting  vote  in  addition  to  his  ordinaiw 
vote.  The  Council  shall  decide  upon  all  questions  relating  to 
the  reception  of  communications,  and  shall  have  power  to  submit 
any  paper  to  referees. 

14.  Vacancies  of  Offices. — The  Council  shall  have  the 
power  of  filling  up  any  vacancies  which  may  occur  in  any  of 
the  offices  of  the  Society  between  one  Annual  Meeting  and 
the  next. 

vol.  xxxiii.  d 


XXXVI 

15.  'Transactions.' — The  Society  shall  publish  a  yearly 
volume  of  its  'Transactions'  as  soon  as  possible  after  the  Annual 
Meeting.  There  shall  he  an  Editorial  Committee  consisting  of 
the  President,  the  Secretaries  and  two  other  members  of  Council. 
A  copy  of  the  'Transactions'  shall  be  sent  to  every  member 
whose  subscription  has  been  duly  paid  ;  and  to  each  Honorary 
member. 

16.  Publication  of  Papers  and  Discussion. — No  paper  shall 
be  accepted  if  it  has  been  published  elsewhere.  No  paper  shall 
be  read  before  the  Society  unless  a  copy  of  it  has  been  sent  to 
the  Secretaries  at  least  four  weeks  before  the  meeting,  together 
with  an  abstract  suitable  for  immediate  publication  in  the 
journals.  When  possible,  notice  should  be  given  relating  to 
card  cases,  and  a  short  abstract  of  all  papers  to  be  read  before 
the  Society  shall  be  distributed  to  all  members  before  the 
meeting.  No  report  of  the  meetings  of  the  Society  may  be 
published  by  members  or  others  without  the  sanction  of  the 
Council. 

17.  Notice  of  Meeting. — Three  months  before  the  date  of 
the  Annual  Meeting  a  preliminary  notice  of  the  meeting  shall 
be  sent  to  every  member. 

18.  Visitors. — Any  member  of  the  medical  profession  may 
attend  a  meeting  of  the  Society  (except  the  Annual  Business 
Meeting)  on  being  introduced  by  a  member  of  the  Society. 


The  Library  has  now  been  transferred  to  the  premises  of  the  Royal 
Society  of  Medicine,  1,  Wimpole  Street. 

LIBRARY   RULES. 


1.  The  Library  shall  be  open  at  the  same  hours  as  that  of 
the  Royal  Society  of  Medicine,  viz.  from  11  a.m.  to  6.30  p.m. 
daily,  except  Sundays. 

2.  Members  will  be  entitled  to  read  the  books  at  1,  Wimpole 
Street,  between  these  hours,  or  to  take  them  out  on  signing  a 
receipt  provided  for  that  purpose. 

3.  A  large  number  of  periodicals  will  be  accessible  to  members 
in  the  Library.  The  current  number  may  not  be  taken  out  of 
the  Library. 
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4.  A  book  must  be  returned  at  the  expiration  of  a  fortnight 
if  wanted  by  any  other  member.  The  Librarian  will  in  such  a 
case  write  to  the  member  in  whose  name  the  book  was  taken 
out. 

5.  If  the  book  be  not  returned  within  four  days  of  such  notice 
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"  That  in  recognition  of  Mr.  Bowman's  distinguished  scientific 
position  in  ophthalmology  and  other  branches  of  Medicine,  and 
in  commemoration  of  his  valuable  services  to  the  Ophthalmo- 
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ing of  the  General  Committee  of  the  above  fund  on  July  2nd, 
1902,  the  following  resolutions  were  adopted  : 

1 .  That  the  prize  should  be  a  Cold  Medal  for  the  encourage- 
ment of  scientific  ophthalmic  work. 

2.  That  the  Council  of  the  Ophthalmological  Society  of  the 


XXXIX 

United  Kingdom  be  asked   to  undertake  the   custody  of   the 
Prize  and  Fund,  and  to  appoint  Trustees. 
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said  Society,  such  works  to  be  inscribed  '  Purchased  by  the 
Nettleship  Prize  Fund ' ;  or,  with  the  consent  of  the  said  Council, 
to  expend  such  surplus  in  any  manner  calculated  to  promote 
the  objects  of  the  Society  as  defined  in  the  Rules." 
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I.  DISCUSSION  ON  VASCULAR  AND  OTHER 
RETINAL  CHANGES  IN  ASSOCIATION  WITH 
GENERAL    DISEASE. 

Opening  Papers. 

1.     Vascular  and  other  retinal  changes  associated  with 
general  disease. 

By  James   Taylor,   M.D.,  F.R.C.P. 

Obviously  sucli  a  subject  is  much  too  wide  to  discuss 
fully  in  a  manner  which  would  be  at  all  instructive,  for  it 
would  include  albuminuric  retinitis,  diabetic  retinitis, 
so-called  "  silver-wire  arteries/'  embolism  and  thrombosis 
of  the  central  artery  or  its  branches,  thrombosis  of  the 
retinal  veins,  changes  occurring  during  pregnancy,  changes 
occurring  in  pernicious  and  profound  anaemia  and  chlo- 
rosis. I  think  it  would  be  impossible  to  raise  a  useful 
discussion  of  such  wide  extent,  so  I  propose  to  direct 
particular  attention  to  thrombosis  of  branches  of  the 
retinal  vessels,  and  to  raise  certain  points  in  reference  to 
the  other  conditions  alluded  to. 

I  should  like  to  ask  members  of  the  Society  a  question 
as  to  prognosis  in  albuminuric  and  diabetic  cases. 
Personally  I  have  been  struck  with  the  short  duration  of 
some  albuminuric  cases  and  the  long  duration  of  others j 
I  have  known  a  man  die  within   a  few  hours  of   the  dis- 
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covei'y  of  albuminuric  changes  in  his  retinae ;  I  have  had 
a  patient  under  observation  for  just  five  years  after  the 
retinal  changes  characteristic  of  albuminuria  had  been 
observed.  Diabetic  cases  also  have  frequently  surprised 
me  by  the  length  of  time  (luring  which  no  alteration  takes 
place,  either  in  the  general  health  of  the  patient  or  in  the 
retina),  after  the  characteristic  changes  have  been  first 
discovered.  My  impression  is  that  these  patients  live,  as 
a  rule,  longer  than  albuminuric  cases,  yet  I  am  inclined 
to  think  that  one  should  draw  a  distinction  between  cases 
of  true  diabetes,  and  what  one  might  call  "  glycosuric  " 
cases.  Most  of  the  cases  I  see  I  should  rather  reckon  in 
the  latter  class.  They  are  usually  fat  rather  than  thin  ; 
they  have,  as  a  rule,  no  polyuria  ;  the  amount  of  sugar 
present  varies  between  several  grains  per  ounce  and  none 
at  all.  I  have  definitely  known  of  one  case  of  this  class, 
now  alive,  whom  I  first  saw  at  Moorfields  as  long  as  eight 
years  ago. 

The  cases  with  "  silver-wire  arteries  "  are  an  interest- 
ing class,  because  of  their  possible  relationship  to  albumi- 
nuric cases.  I  think  it  was  the  late  Marcus  Gunn  who 
first  described  the  condition  under  this  name — at  least  it 
is  to  him  that  I  owe  my  familiarity  with  the  condition.  I 
know  of  certain  cases  in  which  he  found  silver-wire 
arteries  present  in  the  course  of  a  routine  examination,  in 
which  he  foretold  (not  of  course  to  the  patient)  the 
cerebral  disaster  which  so  often  results  in  such  cases ;  yet 
although,  as  we  all  know,  he  was  a  most  careful  observer, 
I  know  of  one  patient  who  is  now  alive  and  well,  and  still 
active  in  business,  who  was  sent  to  me  by  Gunn  nine  years 
ago  for  my  opinion  of  his  general  condition,  because  he 
had  discovered  silver-wire  arteries. 

The  prognosis  in  such  cases  must,  I  think,  depend  not 
so  much  on  the  actual  appearance  of  the  vessels,  as  on 
the  associated  visceral  changes,  especially  renal  and 
cardiac;  and  in  the  case  I  have  just  mentioned  there  was 
no  albuminuria  and  no  cardiac  enlargement. 

The    retinal    haemorrhages   found    in   association   with 
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blood  diseases,  such  as  leucocythaemia,  pernicious  anaemia, 
etc.,  are,  I  fear,  only  interesting  as  phenomena  in  the 
course  of  fatal  diseases.  Yet  I  cannot  help  thinking-  that 
their  occurrence  in  such  diseases  is  usually  significant  of 
an  early  fatal  determination. 

In  the  disease  known  as  "subacute  combined  sclerosis," 
in  which  large  areas  of  degeneration  occur  in  different 
tracts  of  the  spinal  cord,  and  which  usually  occurs  in  the 
subjects  of  profound  anaemia,  I  have  found  extensive 
retinal  haemorrhages  in  two  instances  ;  both  patients  died 
soon  after  the  haemorrhages  were  discovered. 

The  cases  of  chlorosis  or  anaemia  in  young  girls  in  which 
swelling  of  the  disc  occurs,  associated  not  infrequently  with 
much  retinal  haemorrhage,  form  an  extremely  interesting 
group.  The  cause  of  the  optic  neuritis  remains  obscure.  In 
some  such  cases  considerable  and  permanent  impairment  of 
vision  undoubtedly  occurs  :  in  others  the  recovery  is 
complete.  Yet  there  seems  to  be  something  special  in 
the  cases  of  chlorosis  with  which  such  retinal  and  optic 
nerve  changes  are  associated,  for  the  percentage  of  cases 
of  chlorosis  in  which  these  changes  occur  must  be 
exceedingly  small. 

The  important  thing  is  to  recognise  that  they  do  occur, 
and  to  take  steps  to  remedy  the  blood  condition  on  which 
they  presumably  depend. 

I  now  wish  to  direct  your  attention  to  a  large  class  of 
cases  (and  I  hope  the  interest  of  the  discussion  will  chiefly 
centre  round  those)  in  which  visual  failure  is  associated 
with  evidence  of  blocking  of  vessels,  and  to  discuss  the 
associated  changes  that  may  be  found  in  other  organs  of 
the  body.  We  are  all  familiar  with  the  cases  of  so-called 
embolism  of  the  central  artery  of  the  retina,  with  the 
ophthalmoscopic  changes  incidental  to  it  and  the  accom- 
panying impairment  to  vision.  As  you  are  aware,  doubt 
has  been  thrown  upon  the  invariably  embolic  origin  of 
these  cases,  and  personally  I  have  been  struck  with 
the  fact  that  in  many  of  the  cases  I  have  seen  it  was 
impossible     to     find     any    probable     source    from    which 
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an  embolus  could  start.  In  such  cases  thei-e  is  no 
evidence  of  heart  disease  or  of  an  aneurysm.  In  other 
cases,  however,  mitral  disease  has  been  discovered,  or  the 
heart  has  been  found  to  be  dilated  and  irregular,  both  in 
force  and  rhythm — that  is,  conditions  were  discovered  such 
as  might  easily  give  rise  to  embolism,  and  such  as  are  nearly 
always  found  when  the  middle  cerebral  artery  has  been 
blocked  by  an  embolus,  giving  rise  to  hemiplegia.  No 
doubt  we  shall  hear  from  pathological  observation  that 
actnal  emboli  have  been  found  in  such  cases.  But  I 
should  like  to  ask  whether  such  emboli  have  been  found 
in  any  case  in  which  careful  examination  of  the  heart 
failed  to  reveal  some  morbid  change  ? 

In  the  cases  in  which  no  evidence  of  heart  disease  is 
present,  and  yet  the  picture  is  one  of  embolism  of  the 
central  artery,  we  must  assume  that  the  underlying  con- 
dition is  one  of  thrombosis.  This  is  scarcely  an  assump- 
tion, for  such  occlusion  has  been  demonstrated.  It  is 
easy  to  imagine  such  a  process  of  thrombosis  occurring 
first  in  branches  and  gradually  extending,  so  as  to  lead  to 
occlusion  of  the  artery  itself. 

In  the  last  two  years  I  have  seen  four  cases  which  I 
think  are  to  be  placed  in  this  class,  and  a  brief  account  of 
these  may  be  intei*esting.  The  first  case  is  that  of  a  boy, 
ast.  10  years,  referred  to  me  by  Mr.  Marshall,  who,  two 
years  ago,  had  sudden  and  complete  failure  of  vision  in 
his  right  eye.  He  had  the  characteristic  picture  of 
embolism  of  the  central  artery  of  the  retina,  and  there 
was  complete  loss  of  vision  in  his  right  eye.  During  the 
two  years  that  he  has  been  under  observation,  I  have  not 
been  able  to  find  either  heart  murmur  or  any  sign  of  dila- 
tation. There  is  no  history  of  scai'let  fever  or  of  rheu- 
matism, or  of  chorea,  and  there  is  no  albuminuria.  Vision 
in  the  right  eye  has  not  altered  in  the  two  years,  and  he 
still  remains  quite  blind  on  that  side. 

The  second  case  was  that  of  a  girl,  ast.  19  years,  a 
patient  of  Mr.  Coats,  who,  in  November,  1911,  had  sudden 
failure  of  vision  in  her  left  eye.    The  vision  had  improved 
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when  she  was  seen  six  days  later,  when  the  left  inferior 
temporal  division  of  the  central  artery  was  found  to  be 
obstructed.  There  was  no  cardiac  murmur,  but  the  heart 
was  enlarged  and  the  urine  contained  albumen.  I  am 
sorry  to  say  I  have  been  able  to  get  no  later  account  of 
this  patient. 

The  third  case  was  a  girl,  ast.  22  years,  under  the  care 
of  Mr.  Fisher.  This  patient,  two  weeks  before  she  came 
under  observation  in  March,  1911,  had  suddenly  lost 
vision  in  the  upper  field  of  the  right  eye.  The  lower 
part  of  the  disc  was  found  to  be  pale,  and  the  inferior 
temporal  branch  of  the  central  artery  was  partially  blocked. 
This  patient  had  an  enlarged  heart,  a  loud  apical  systolic 
murmur,  and  there  was  a  history  in  her  case  of  both 
rheumatism  and  chorea.  I  wrote  to  her  and  had  a  reply 
on  March  15th  of  this  year — that  is,  two  years  after  the 
onset  of  the  affection.  She  said  she  was  much  better  in 
health,  and  from  the  fact  that  she  says  nothing  of  her 
vision,  I  think  we  may  assume  that  at  least  it  is  no 
worse. 

The  fourth  case  was  a  man,  set.  27  years,  referred  to 
me  by  Mr.  Marshall.  He  came  to  the  hospital  on  Decem- 
ber 4th,  1911,  with  the  history  that  he  had  suddenly 
experienced  blindness  in  his  right  eye  four  days  before. 
He  had  the  characteristic  appearance  of  embolism  of  the 
central  artery,  but  although  there  was  an  occasional 
irregularity  in  the  heart's  action,  there  was  no  murmur, 
no  enlargement,  and  the  urine  contained  no  albumen. 
He  has  remained  practically  unchanged,  but  recently 
(March  4th,  1913)  he  says  he  has  had  a  return  of  vision 
in  the  upper  part  of  the  field  of  his  right  eye. 

Of  these  four  cases,  then,  all  illustrating  blocking  of 
the  central  artery  of  the  retina  or  its  branches,  two  had 
heart  changes,  two  had  not.  Yet  the  two  who  had  no 
heart  change  had  each  the  characteristic  ophthalmoscopic 
appearance  of  embolism  of  the  central  artery. 

Perhaps  the  most  important  and  interesting  class  of 
cases  is  that  to  which  I  wish  now  to  direct  your  attention, 
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those,  namely,  in  whicli  sudden  impairment  or  failure  of 
vision  in  one  eye  is  associated  with  thrombosis  of  retinal 
venous  branches  with  the  occurrence  of  haemorrhages  and 
effusion.  It  has  seemed  to  me  very  important  to  try  to 
discover  changes  in  the  other  organs  in  such  cases,  for  I 
believe  that  upon  observations  of  them  will  depend  our 
power  of  giving  a  really  reliable  prognosis. 

The  first  case  is  that  of  a  man,  get.  49  years,  referred 
to   me   by  Mr.  Fisher,  and  seen  first  on  November  6th, 

1911.  The  history  was  that  he  had  had  failure  of  vision 
in  the  right  eye  three  weeks  before.  This  had  improved 
so  that  now  he  had  ^  in  that  eye  as  well  as  in  the  other, 
yet  he  had  numerous  haemorrhages  in  the  right  retina, 
the  left  being  normal.  There  was  no  albumen  or  sugar 
in  the  urine,  and  nothing  abnormal  could  be  detected  in 
the  heart.  This  patient  now  (March,  1913 — that  is, 
eighteen  months  later)  is  in  fair  health,  and  there  is  no 
disturbance  of  his  vision. 

The  next  case  is  a  woman,  get.  65  years,  a  patient  of 
Mr.  Parsons',  whose  vision  was  ^-Q-  in  the  right  eye,  ^  in 
the  left.  She  complained  of  failure  in  vision  in  the  pre- 
vious three  months.  On  February  26th,  1911,  she  was 
found  to  have  thrombosis  in  the  superior  temporal  vein  in 
the  right  eye,  with  numerous  haemorrhages.  The  urine 
contained  albumen,  and  the  heart  was  much  enlarged. 
Two  years  later — that  is,  February  17th,  1913 — I  saw  her, 
and  found  her  in  fair  health  ;  her  vision  was  about  the 
same,  and  the  acute  changes  in  the  retina  had  subsided. 

The  next  was  a  man,  aet.  38  years,  under  Mr.  Coats's 
cai'e.  He  had  loss  of  vision  in  his  right  eye,  which  came 
on  on  April  7th,  1912.  When  seen  three  days  later,  he 
was  found  to  have  obstruction  of  the  right  inferior  tem- 
poral vein.  He  had  had  rheumatic  fever  twenty-one  years 
before,  but  his  heart  was  healthy,  although  the  urine 
contained  albumen.      He  was  seen  last  on  August   28th, 

1912,  when  there  was  no  change,  but  I  had  a  letter  from 
him  on  March  12th,  1913 — that  is,  a  year  after  the  onset 
— saying  that  his  eye  was  not  worse. 
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The  next  patient  was  one  of  Mr.  Fisher's — a  woman, 
get.  53  years,  who  had  lost  the  sight  of  the  right  eye. 
She  was  seen  on  April  29th,  1912,  when  she  was  found  to 
have  haemorrhages  in  the  right  retina.  The  sp.  gr.  of  the 
urine  was  1003,  there  was  a  trace  of  albumen,  and  the  heart 
was  hypertrophied.  I  have  a  letter  in  reference  to  her  on 
February  8th,  1913,  to  the  effect  that  she  is  better  in 
herself,  and  the  vision  has  improved. 

The  next  patient  was  a  man,  set.  38  years,  sent  to  me 
by  Mr.  Worth  on  May  14th,  1912.  He  had  had  failure 
of  vision  in  his  left  eye.  He  noticed  it  one  morning  on 
getting  up.  When  seen,  his  vision  was  |  in  the  right 
eye  and  ||  in  the  left.  There  were  haemorrhages  and  white 
streaks  in  the  left  retina;  the  right  was  normal.  The  heart 
apex  was  half  an  inch  outside  the  nipple  line,  and  the  urine 
contained  albumen.  The  last  note  was  on  February  20th 
of  this  yeai-,  to  the  effect  that  there  was  improvement  in 
the  left  eye. 

A  woman,  aet.  54  years,  was  referred  to  me  on  July  9th, 
1912,  by  Mr.  Worth.  She  had  experienced  a  sudden  mist 
in  her  left  eye  when  washing;  her  vision  was  §  in  the 
right  and  g-^  in  the  left.  The  left  disc  was  choked,  and 
there  were  numerous  haemorrhages,  the  result  of  blocking 
of  the  central  vein.  There  was  no  albumen  or  sugar,  but 
the  heart  was  hypertrophied.  She  attended  until  Feb- 
ruary 17th  of  this  year,  when  the  condition  was  little 
altered. 

A  woman,  set.  53  years,  was  referred  to  me  by  Mr. 
Hepburn  on  July  28th,  1912,  with  venous  thrombosis 
in  her  right  eye;  the  left  was  normal.  I  found  the  heart 
much  hypertrophied,  and  arterial  tension  distinctly  raised. 
She  was  not  seen  for  six  months,  when  there  was  no 
improvement. 

A  man,  set.  72  years,  was  sent  to  me  on  July  30th,  1912, 
by  Mr.  Collins.  He  had  had  his  left  eye  removed  on 
account  of  an  injury  twenty  years  before.  The  vision  in 
the  right  eye  failed  two  weeks  before  he  was  seen.  There 
was   a  black  cloud  in  front  of   it;   there   were   numerous 
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hemorrhages  in  the  macular  region.  The  urine  contained 
no  albumen  or  sugar,  but  the  heart  was  hypertrophied  and 
the  arteries  rigid.  I  saw  him  on  April  1st,  1913,  and 
although  there  were  no  recent  haemorrhages,  the  condition 
as  to  vision  had  not  improved. 

Of  these  eight  cases,  therefore,  seven  had  either  albu- 
minuria or  hypertrophied  heart;  several  had  each  of  those 
changes ;  only  one  had  neither  albumen  nor  enlarged  heart. 
It  may  be  of  interest  to  know  that  the  exceptional  one  is 
alive  after  two  years,  and  although  not  in  robust  health, 
is  yet  able  to  do  his  work  as  a  dairyman.  It  would  thus 
appear,  from  a  study  of  these  cases,  that  such  vascular 
changes  as  are  described  are  rarely  unassociated  with  signs 
or  symptoms  of  alteration  in  other  viscera,  and  although 
these  changes  may  not  have  the  same  ominous  significance 
as  the  ordinary  retinitis  of  albuminuria,  yet  they  must 
always  be  regarded  as  indicative,  in  the  great  majority  of 
cases,  of  serious  visceral  disease.  Yet  I  have  recently  seen 
a  patient,  a  woman,  with  a  much  hypertrophied  heart  who 
was  seen  six  years  ago  by  Mr.  Morton  on  account  of  retinal 
venous  thrombosis,  and  who  is  still  alive  and  in  fair  health. 

I  cannot  leave  the  subject  without  a  brief  reference  to 
syphilitic  cases.  In  my  experience  vascular  changes  in  the 
retina  in  syphilitic  cases  are  not  common.  Occasionally 
one  sees  abundant  large  haemorrhages,  apparently  resulting 
from  endarteritis  of  retinal  vessels,  and  from  my  somewhat 
small  experience  of  such  conditions,  I  am  of  opinion  that 
they  are  apt  to  occur  in  what  I  would  call  very  malignant 
cases  of  syphilis — cases  in  which  the  infection  is  of  an 
unusually  severe  type,  and  so-called  tertiary  manifestations 
occur  soon  after  the  primary  infection.  I  should  be  glad 
to  know  what  the  experience  of  surgeons  is,  because,  from 
the  nature  of  such  cases,  they  are  more  likely  to  come 
under  the  observations  of  surgeons,  and  those  I  have  seen 
have  only  occurred  incidentally,  so  to  speak,  in  cases  in 
which  the  chief  signs  were  those  of  interference  with  the 
functions  of  the  nervous  system. 

In   conclusion    I   may   say    that,    from    the    very  large 
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experience  of  these  cases  of  retinal  thrombosis  which  I 
have  enjoyed  through  the  kindness  of  my  colleagues  at 
Moorfields,  I  have  been  led  to  believe  that  cardiac 
hypertrophy  and  disease  of  the  vessel  wall  are  nearly 
always  present.  Sometimes  albuminuria  is  also  found,  and 
in  many  cases  in  which  it  is  not  present  the  urine  is 
of  low  specific  gravity,  and  the  kidneys  presumably 
affected.  Sugar  is  rarely  found  in  the  urine  in  these 
cases.  Perhaps  I  should  say  that  I  have  rarely  seen 
retinal  thrombosis  in  glycosuric  cases.  In  the  cases  in 
which  no  cardiac  hypertrophy  is  present,  disease  of  the 
vessels  other  than  retinal  can  nearly  always  be  verified, 
and  it  is  possible  that  in  such  cases  the  heart  itself  is 
feeble  because  of  degenerative  changes  in  the  muscle. 
Occasionally  in  syphilitic  cases  the  disease  of  the  vessels 
alone  may  be  the  cause  of  the  haemorrhages  and  other 
changes  in  the  retina,  although  signs  of  disease  of  the 
nervous  system  may  be  present.  I  regret  that  I  have  no 
extended  observations  of  the  blood-pressure  in  those  cases. 
In  all  in  which  I  have  taken  the  blood-pressure  it  has 
been  between  160  and  200.  I  have  only  recently  begun 
systematic  observations  in  this  subject,  and  I  may  at  some 
future  time  venture  to  lay  the  results  of  these  before  the 
Society.  Obviously  the  prognosis  as  regards  life  in  such 
cases  is  bad,  yet  there  are  exceptional  cases  in  which  a 
longer  duration  of  life  after  vascular  retinal  changes 
have  occurred  is  experienced  than  one  would  naturally 
expect. 


2.   On  vascular  and  other  retinal   changes  associated  with 
general  disease. 

By  Dr.  Louis  Werner. 

It  was  only  on  receipt  of  the  agenda-paper  for  to-day's 
meeting  that  I  became  aware  that  the  title  of  the  subject 
selected  for  discussion  contained  the  words  "  and  other 
retinal  changes."      I  hope,  therefore,  to    be    excused  if  I 
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limit  my  remarks  to  vascular  diseases  of  the  retina,  and  to 
such  changes  only  as  arc  dependenl  on  them.  But,  even 
with  this  restriction,  such  a  wide  ield  is  covered  that  it 
would  be  impossible  in  the  time  at  my  disposal  to  deal, 
even  briefly,  with  each  and  all  of  the  various  conditions 
which  remain  for  consideration.  Hence  I  propose  to  submit 
to  you  the  importanl  question  of  angio-sclerosis  and  its  con- 
sequences, including  obstruction  of  the  retinal  circulation, 
together  with  other,  more  or  less  closely,  related  conditions. 

Ophthalmoscopic  Evidences  of  Angio-sclekosis. 

A  great  deal  of  attention  has  been  paid  in  recent  years 
to  the  oplitliulmoscopic  evidences  of  angio-sclerosis,  and  in 
view  of  the  serious  dangers  to  which  those  who  suffer  from 
this  affection  are  exposed,  both  as  regards  their  life  and 
their  sight,  it  is  the  bounden  duty  of  ophthalmic  surgeons 
not  only  to  make  themselves  thoroughly  familiar  with  the 
ophthalmoscopic  appearances  in  these  cases,  but  also  to 
impress  upon  the  minds  of  physicians  the  advantages,  from 
the  diagnostic  point  of  view,  of  ophthalmoscopic  examina- 
tion in  patients  who  present  symptoms  suggestive  of 
angio-sclerosis.  For  not  only  may  the  condition  of  the 
retinal  vessels  furnish  the  earliest  organic  indications  of 
the  disease,  but  it  may  be  the  only  objective  sign  present 
all  through  its  course.  Furthermore,  the  retinal  signs,  if 
at  all  pronounced,  may  be  taken  as  unmistakable  and 
reliable  guides,  offering  in  this  respect  a  contrast  to  many 
of  the  general  symptoms. 

Every  general  practitioner  admits  the  necessity  of 
ophthalmoscopic  examination  in  cases,  say,  of  suspected 
intra-cranial  tumour,  whereas,  I  take  it,  comparatively  few 
are  aware  of  the  importance  of  such  an  examination  in 
the  class  of  cases  now  under  discussion.  But  yet,  if  we 
stop  to  consider  for  a  moment,  a  cerebral  tumour  is, 
comparatively  speaking,  a  rare  affection  and  its  treatment 
unsatisfactory,  wherens  anuio-sclerosis  is  a  very  wide-spread 
disease,  and  one  in  which  medical  advice  and  treatment, 
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especially  in  the   incipient  stages,  may  frequently  be   the 
means  of  prolonging  life  for  many  years. 

It  is  not  part  of  my  duty  to  discuss  here  the  relation 
which  exists  between  the  retinal  form  of  the  disease  on 
the  one  hand  and  disease  of  the  general  vascular  system  or 
cerebral  vessels  on  the  other;  this  has  already  been  done  by 
Dr.  James  Taylor  in  his  very  interesting  paper.  Neither 
do  I  intend  to  offer  an  interpretation  of  the  ophthalmoscopic 
changes  in  the  vessels.  This  I  leave  to  Mr.  Coats,  who  is  a 
recognised  authority  in  this  matter. 

Generally  speaking,  the  ophthalmoscopic  signs  of  angio- 
sclerosis  resolve  themselves  into  changes  in  the  vessels, 
affecting  their  calibre,  their  course  and  their  walls,  which 
lead  to  secondary  retinal  disturbances,  such  as  cloudiness, 
haemorrhages,  and  white  exudations,  or  in  some  cases  end 
in  obstruction  of  the  retinal  circulation.  The  changes 
are  visible  in  both  arteries  and  veins,  but  often  occur  in 
either  alone. 

The  alterations  in  the  vessels  consist  in  engorgement 
and  tortuosity  of  the  veins,  centripetal  venous  pulsation, 
■which,  according  to  Raehlmann,  is  seldom  absent ;  the 
arteries  become  smaller,  the  light  streak  brighter,  and  the 
whole  vessel  is  lighter  in  colour,  its  walls  become  less 
transparent,  and  its  increased  rigidity  is  shown  by  the 
indentation  of  the  veins  where  it  may  happen  to  pass  over 
them  ;  pulsation  is  more  easily  produced  on  pressure  than 
in  a  normal  eye.  In  more  advanced  cases  the  contour  of 
the  vessels  becomes  irregular,  they  may  exhibit  localised 
constrictions,  or  alternate  constrictions  and  dilatations ; 
further,  the  constricted  portion  of  the  vessel  may  be  so 
limited  as  to  involve  only  a  couple  of  millimetres  of  its 
length,  and  is  then  very  liable  to  be  overlooked  ;  again, 
both  arteries  and  veins,  but  more  especially  the  arteries, 
may  exhibit  the  well-known  white  lines  of  so-called  peri- 
vasculitis ;  white  shining  scale-like  spots  are  sometimes 
seen  on  the  surface  of  the  arteries,  especially  in  syphilis 
(according  to  Haab)  ;  finally  beading  and  varicosity  of 
the  veins,  aneurysmal  dilatations  of   the  arteries,  arterio- 
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venous  communications  and  newly  formed  vascular  loops 
or  glomeruli  have  all  been  observed  to  occur. 

Three  of  the  earliest  and  therefore  very  important 
siuns,  according  to  De  Schweinitz,  are  :  a  corkscrew-like 
appearance  in  the  small  arterial  twigs,  especially  involving 
the  macular  branches  ;  silver-wire  arteries  causing  more 
or  less  displacement  of  the  underlying  veins  where  they 
cross  the  latter  (Gunn's  sign)  j  and  lastly,  a  characteristic 
dull  red  colour  of  the  optic  disc. 

Let  me  draw  your  attention  here  for  a  moment  to  the 
second  of  these  signs,  which,  as  you  are  all  aware,  has 
been  so  carefully  studied  and  described  by  Grunn.  As  he 
has  pointed  out,  the  degree  of  pressure  exerted  by  the 
artery  on  the  vein  may  be  so  slight  as  merely  to  flatten 
the  vein,  or  push  it  aside  in  the  direction  of  the  blood- 
current  in  the  artery,  while  at  other  times  it  may  be 
sufficient  to  constrict  the  underlying  vein,  which  then 
appears  swollen  at  either  side  of  the  artery  (so-called 
"  banking  "  of  a  vein)  ;  or,  again,  an  engorgement  of  the 
vein  on  the  distal  side  of  the  artery  may  show  that  the 
circulation  in  the  vein  is  decidedly  impeded.  But  in  all 
these  cases  the  artery  has  lost  its  transparency,  and  the 
vein  can  no  longer  be  seen  underneath  it  as  is  the  case 
when  normal  vessels  cross. 

In  order  to  form  an  opinion  as  to  the  value  of  this 
sign,  I  have  carefully  studied  the  eyes  of  all  patients 
with  presumably  normal  eyes,  who  sought  advice  for  errors 
of  refraction,  including  a  large  number  of  children,  and  I 
find  that  it  is  not  a  very  uncommon  thing  to  see  a 
transparent  artery  producing  slight  flattening  or  dis- 
placement of  an  underlying  vein,  even  in  children.  Of 
course  I  am  not  referring  to  the  vessels  on  the  disc,  but 
to  the  main  branches  outside  it,  in  the  course  of  which  as 
a  rule  only  two  or  three  of  such  crossings  are  available 
for  observation.  In  a  girl  of  20,  and  in  a  healthy  man 
of  the  same  age,  one  of  the  veins  was  distinctly  narrowed 
at  the  point  of  crossing.  An  interesting  case  was  that 
of  a  boy,  set.  9  years,  in  whom  the  arteries  seemed  paler 
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in  colour,  and  the  light  reflex  brighter  than  usual.  In 
the  right  eye,  the  upper  temporal  vein  was  distinctly 
indented  by  the  artery  and  could  not  be  seen  through  it. 
In  the  left  eye  a  similar  indentation  occurred  in  two 
places.  He  was  examined  by  Dr.  Martin  Dempsey,  who 
found  nothing  wrong  except  that  the  blood-pressure  was 
110  mm. — rather  high  for  a  boy  of  his  age.  Urine,  sp. 
gr.  1020,  no  albumen  or  sugar.  It  seems  to  me  that  it 
would  be  interesting  as  well  as  useful  to  investigate  the 
relation  of  this  sign  to  arterial  tension,  etc.,  in  young 
people  who  are  apparently  in  good  health,  and  whose  eyes 
are  otherwise  normal. 

The  disease  of  the  retinal  vessels  may  be  wide-spread, 
but  more  often  it  is  limited  in  extent,  and  may  even  be 
confined  to  one  branch  of  a  vessel,  and  may  then  involve 
only  a  very  small  portion  of  its  length.  A  good  example 
of  limitation  of  the  disease  to  the  small  twigs  supplying 
the  macula  came  under  my  notice  quite  recently.  The 
patient  was  a  man,  aet.  55  years,  who  suffered  from 
diabetes  and  some  defect  of  vision,  with  a  central 
scotoma  in  the  left  eye.  In  the  right  eye  there  was  a 
small  haemorrhage  and  some  cloudiness  at  the  lower  edge 
of  the  disc.  The  only  evidence  of  vascular  disease  was  a 
very  decided  kinking  of  all  the  small  vessels  supplying 
the  macula,  which  took  a  zig-zag  course  like  the  teeth 
of  a  saw.  Urine,  sp.  gr.  1036.  Large  quantity  of  sugar, 
and  a  trace  of  albumen.  The  blood-pressure  was  dis- 
tinctly high — 180  mm. 

The  following  case  shows  that  definite  changes  may  be 
present  even  with  a  vision  of  ^,  although,  as  a  rule,  these 
patients  complain  of  some  degree  of  mistiness.  A  lady, 
net.  50  years,  suffered  from  violent  headaches  without 
sickness  ;  of  late  she  thought  that  the  sight  of  the  left 
eye  had  been  failing,  but  on  testing  her  vision  it  proved  to 
be  {j-  in  both  eyes.  On  ophthalmoscopic  examination, 
however,  in  the  left  eye,  close  to  the  outer  edge  of  the 
disc,  were  three  small  white  spots  of  exudation.  The 
superior  nasal  branch  of  the  central  artery  exhibited,  not 
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far  from  the  disc,  a  small  fusiform  swelling,  and  the 
corresponding  branch  below  was  somewhat  constricted  as 
far  as  a  point  one  disc  diameter  away.  The  superior 
temporal  vein  was  pressed  aside  by  an  overlying  arterial 
branch.  Her  medical  adviser  informed  me  that  she  was 
suffering  from  atheroma,  but  that  there  was  no  albumen 
or  sugar  in  the  urine. 

Reference  will  be  made  later  on  to  the  retinal  changes, 
such  as  oedema,  hemorrhages  and  exudations,  which 
follow  in  the  train  of  vascular  disease.  I  shall  now  pass  on 
to  the  most  serious  consequence  of  angio-sclerosis,  namely, 

Obstruction  op  the  Retinal  Circulation. 

Clinically  these  cases  fall  naturally  into  two  groups  : 
those  showing  the  ophthalmoscopic  appearances  of  "  em- 
bolism," and  those  formerly  called  "  haemorrhagic 
retinitis,"  but  which  we  now  know  to  be  due  to  throm- 
bosis of  the  central  vein. 

With  regard  to  the  first  group,  I  think  I  cannot  do 
better  than  use  as  a  foundation  for  any  remarks  which  I 
may  have  to  make  two  very  well-marked  cases  of  this  type 
of  obstructive  disease.      The  first  case  is  one  of 

Emhulism  of  the  inferior   temporal  branch  of  the  central 

artery. 

A  gentleman,  get.  "about  48  years,,  while  motoring  one 
day  suddenly  saw  a  flash  of  light  before  his  left  eye. 
Immediately  afterwards  he  noticed  that  the  upper-inner 
portion  of  the  field  of  vision  was  lost.  The  occurrence 
was  not  attended  with  any  feeling  of  discomfort  beyond 
a  sensation  of  fulness  in  the  eye.  On  examination  the 
following  morning  the  ophthalmoscope  showed  a  greyish- 
white  cloudiness  of  the  lower  part  of  the  fundus,  which 
faded  off  gradually  on  the  nasal  side  of  the  inferior  main 
vessels  and  increased  in  intensity  towards  the  macula 
lutea,  where  it  assumed  a  dense  white  appearance.  The 
area  of  haziness  was  limited  above  by  a  horizontal,  well 
defined,    but    slightly   wavy   line    of   demarcation,    above 
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which  the  macula  appeared  somewhat  redder  than  usual. 
Just  below  the  lower  margin  of  the  disc  the  inferior 
temporal  artery  appeared  to  be  blocked  by  an  oval 
glistening  -  white  object,  below  which  the  vessel  was 
thread-like,  while  above  this  point  it  was  normal  in  size. 

Further  on  in  its  course  was  a  small  spindle-shaped 
red  patch.  Whether  it  was  a  haemorrhage  or  a  dilatation 
of  the  artery  I  could  not  say.  The  size  of  the  white 
obstacle  or  plug  was  about  once  and  a  half  the  diameter 

Fig.  1. 


Lelt  Eye 


of  the  normal  portion  of  the  artery.  The  upper  inner 
quadrant  of  the  field  of  vision  was  lost,  the  defect  extend- 
ing somewhat  across  the  middle  line  in  the  shape  of  a  spiky 
projection  (Fig.  1).  V.  ==  \,  but  when  the  patient  tries  to 
fix  an  object,  he  says  that  he  has  to  look  a  shade  above  it. 
After  nearly  six  weeks  V.  still  =  {|  ;  the  defect  in  the 
field  was  not  so  absolute,  though  much  the  same  in  size. 
The  retinal  oedema  had  completely  disappeared,  and  the 
white  plug  was  no  longer  visible,  but  the  affected   artery 
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was  thread-like  in  the  whole  of  its  course.  Opposite  the 
original  site  of  the  plug,  a  narrow  white  patch  ran  parallel 
to  the  vessel,  but  not  close  to  its  edge. 

I  saw  him  again  last  month,  exactly  fifteen  months 
after  the  attack.  Vision  and  field  as  before.  The  artery 
in  question  was  still  narrow,  perhaps  less  so  than  before. 
The  site  originally  occupied  by  the  plug  was  now  covered 
by  a  triangular-shaped  haemorrhage.  No  perivasculitis  or 
other  form  of  vascular  disease  was  visible.  An  interesting 
point  with  regard  to  the  field  of  vision,  to  which  I  will 
refer  again,  is  that  the  horizontal  boundary  is  observed  by 
the  patient  to  be  quite  sharply  defined  and  slightly  wavy, 
while  the  vertical  boundary  appears  to  him  more  or  less 
"  smudgy." 

With  regard  to  his  general  health  I  may  say  that  he 
was  examined  by  a  physician,  who  discovered  that  he  had 
a  mitral  systolic  murmur  but  no  evidence  of  arterio- 
sclerosis.     The  urine  was  normal. 

There  can  be  very  little  doubt,  I  think,  that  this  is  a 
true  case  of  "  branch  embolism,"  and  for  the  following 
clinical  reasons  :  The  failure  of  sight  was  instantaneous, 
and,  moreover,  was  not  preceded  by  any  attacks  of 
temporary  loss  of  vision  ;  thei-e  was  a  visible  plug  in  the 
artery,  which  was  almost  empty  beyond  it ;  the  retinal 
vessels  presented  no  evidence  of  disease,  even  fifteen 
months  afterwards,  nor  were  there  any  indications  of 
general  arterio-sclerosis  ;  finally,  the  cardiac  lesion  pro- 
vided a  possible  source  of  origin  for  the  embolus. 

Let  us  now  consider  the  value  of  this  evidence  in  the 
light  of  modern  pathological  research.  The  investigations 
of  Raehlmann,  Reimar,  Harms,  Coats  and  others  have 
proved  beyond  doubt  that  obliterative  endarteritis,  with 
or  without  the  aid  of  thrombosis,  can  produce  a  sudden 
obstruction  of  the  central  artery,  or  of  any  of  its  branches, 
and  that  this  form  of  obstruction  is  a  much  more  likely 
event  than  embolism.  If  the  lumen  of  the  artery  happen 
to  be  much  reduced  in  size,  say  by  a  proliferating 
endothelial    nodule,    then    a   sudden   fall    in    the    general 
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blood-pressure  is  sufficient  to  check  the  flow  of  blood  with 
the  result  that  the  blood-supply  of  the  retina  is  cut  off  and 
the  sight  is  suddenly  lost.  But  if  the  fall  in  the  blood- 
pressure  be  only  of  short  duration  the  circulation  becomes 
restored  and  the  attack  passes  off.  Hence  with  endarte- 
ritis prodromata  may  be  present  or  they  may  not.  There- 
fore, while  the  absence  of  previous  attacks  of  temporary 
blindness  is  not  conclusive  in  favour  of  embolism,  their  pre- 
sence would  render  such  a  diagnosis  extremely  improbable. 

The  next  question  in  connection  with  this  case  is  : 
What  is  the  nature  of  the  white  body  at  the  site  of  the 
obstruction  ?  Is  it  an  embolus  ?  It  seemed  to  be  larger 
than  the  diameter  of  the  blood  column.  This  appearance 
has  been  noted  in  some  cases  of  branch  embolism,  and 
would  account  for  the  statement  sometimes  made  that  the 
obstructing  body  lay  on  the  vessel.  It  is  probable  that 
the  apparent  size  of  the  plug  may  be  due  to  a  resultant 
opacity  in  the  wall  of  the  vessel  surrounding  the  embolus. 

Before  leaving  this  case  there  are  just  two  points  with 
reference  to  the  retinal  haze  which  is  such  a  noticeable 
feature  in  cases  of  embolism.  The  first  is  as  to  the  cause 
of  the  cloudiness.  Some  authorities  believe  that  it  is  due 
to  products  of  degeneration  of  the  ganglion-cells  and  tissue 
of  the  retina,  but  Hubert,  relying  on  a  case  which  he 
examined  microscopically  four  or  five  days  after  the  vision 
had  failed,  concludes  that  it  is  the  result  of  oedema.* 

The  second  point  is  one  which  does  not  seem  to  have 
attracted  particular  attention.  It  relates  to  the  peculiar 
distribution  of  the  opacity  in  the  neighbourhood  of  the 
yellow  spot.  When  the  main  trunk,  that  is  to  say,  the 
central  artery  itself,  is  blocked,  the  oedema  is  most  intense 
around  the  macula  or  cherry-red  spot ;  this  is  intelligible 
enough,  as  the  retina,  especially  the  ganglion  layer,  is 
thickened  in  this  region.  In  "branch"  obstruction  the 
opacity,  which  is  also  most  marked  near  the  macula,  is 
here  sharply  defined  by  a  slightly  undulated  horizontal 
line,    which    runs    above    or    below    the    macular    region, 

*  The  material  in  this  case  was  obtained  post-mortem. 
VOL.    XXXIII.  2 
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according  as  the  upper  or  lower  branch  of  the  artery  is 
involved.  Moreover,  when  tlio  central  artery  itself  is 
blocked,  but  at  the  same  time  the  macular  area  is  spared 
owing  to  the  presence  of  a  cilio-retinal  vessel,  then  this 
normal  portion  of  the  fundus  stands  out  as  a  horizontal 
band-shaped  area  limited  by  the  sharply  defined  edges  of 
the  oedematons  portions  above  and  below  it.  And  finally, 
when  a  cilio-retinal  vessel  supplying  the  macula  is  alone 
obstructed  (see  case  recorded  by  Levy,  Trans.  Ojihth.  Sue, 
vol.  xxix,  p.  loO),  this  band-like  area  appears  as  a  hori- 
zontal hazy  patch,  the  upper  and  lower  margins  of  which 
are  still  sharply  defined,  while  the  haze  fades  away  on  the 
temporal  side.  I  know  of  no  anatomical  reason  for  this 
peculiar,  sharply  defined  line  of  demarcation,  which,  be  it 
noted,  extends  beyond  the  macular  region  on  the  temporal 
and  nasal  sides. 

It  is  interesting  to  note  that  in  my  case  the  patient's 
observation  as  to  the  sharp  delimitation  of  the  horizontal 
boundary  of  the  defect  in  his  field,  as  compared  with  the 
vertical  line  of  demarcation,  corresponded  with  the  ophthal- 
moscopic appearance.  Another  remarkable  fact  in  this 
case  deserving  of  mention  is  that  the  central  acuteness  of 
vision  remained  normal  all  through. 

Tho  second  case  is  one  of 

Bilateral    obstruction    of    the    retinal   circulation   with    tliv 
clinical  signs  of  "  embolism  "  in  a  boy,  xt.  11  years. 

On  the  evening  of  March  7th  (1913),  while  the  boy  was 
preparing  his  school  work,  he  felt  a  pain  over  his  forehead, 
and  the  sight  of  the  left  eye  suddenly  failed.  The  headache 
increased  and  he  went  to  bed,  but  he  had  no  feeling  of  sick- 
ness. On  the  following  morning  he  was  able  to  get  about 
by  himself,  but  on  March  10th,  that  is  to  say  three  days 
after  the  failure  of  the  left  eye,  he  suddenly  lost  the  sight 
of  the  right  eye  as  well,  and  was  brought  to  the  hospital 
by  his  mother  absolutely  blind  in  both  eyes. 

On  examination  1  found  both  pupils  widely  dilated  and 
immovable   and    no    P.L.    in   either    eye.        The    ophthal- 
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moscopic  appearances  were  somewhat  different  in  each 
eye.  The  right,  or  more  recently  affected  eye,  pre- 
sented a  picture  of  "  embolism  " ;  the  whole  of  the  fundus 
was  involved  in  a  greyish-white  haze,  most  intense  around 
the  disc  and  at  the  macula.  Below  the  latter  it  took  on 
an  opaque  white  colour  and  exhibited  a  rather  well-defined 
margin  skirting  the  fovea.  The  cherry-red  spot  was  badly 
marked.  The  optic  disc  was  very  white  and  its  outline 
indistinct.  The  vessels,  more  especially  the  arteries,  were 
quite  thin.  In  many  places  the  blood-column  was  inter- 
rupted, but  chiefly  in  the  upper  vein  towards  the  peri- 
phery, where  there  was  a  fair  amount  of  haemorrhage,  the 
blood  marking  out  the  course  of  the  vein  and  concealing 
it  in  places.  On  one  of  the  lateral  branches  were  three 
or  four  little  tuft-like  patches  of  blood.  In  the  left  eye, 
in  which  the  vision  had  been  lost  for  three  days,  the 
oedema,  though  less  than  in  the  right  eye,  was  very  wide- 
spread ;  a  delicate  white  haze  was  visible  along  the  larger 
vessels.  The  arteries  were  much  reduced  in  size.  The 
appearances  differed  from  those  in  the  other  eye  in  the 
following  respects  :  The  optic  disc,  though  very  white,  was 
greatly  swollen ;  the  veins  were  engorged  and  dipped 
down  over  the  edge  of  the  swollen  disc,  where  they  were 
in  part  clouded  over,  and  there  were  a  few  small  hemor- 
rhages at  the  outer  edge  of  the  disc.  The  difference  in 
refraction  between  the  surface  of  the  swollen  disc  and  the 
fundus  was  about  4'5  D.  ;  in  fact  it  looked  exactly  like  a 
case  of  choked  disc,  except  for  the  extreme  pallor.  At 
the  time  I  thought  that  these  appearances  in  the  left  eye 
represented  a  later  stage  of  the  disease,  and  the  correctness 
of  this  supposition  was  fully  borne  out  by  subsequent  events. 
In  this  eye  the  haemorrhages  were  very  slight,  and  there 
were  no  indications  of  interruption  in  the  blood-columns. 
Testing  for  pulsation  on  pressure  was  unsatisfactory,  as 
the  boy  would  persist  in  closing  his  eye. 

Family  and  personal  history. — The  father  and  mother 
and  five  children,  younger  than  the  patient,  are  all  healthy. 
Two  children    died,   one  after    a    difficult   birth,   and   the 
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other  from  debility  at  six  months.  The  boy  himself  is  a 
cheerful,  healthy-looking  lad.  He  had  measles  five  years 
ago  and  mumps  a  year  ago.  He  bled  from  the  nose  on 
two  occasions,  once  in  the  preceding  summer,  when  it 
lasted  for  about  an  hour,  and  also  five  years  ago,  when  it 
continued  for  about  two  houi'S,  until  it  was  stopped  by  a 
doctor.  He  is  not  a  bleeder.  He  has  some  enlarged 
glands  in  the  neck,  mostly  small  ones,  with  the  exception 
of  a  conglomerate  mass  just  below  the  angle  of  the  jaw, 
which  he  says  only  became  swollen  of  late. 

Progress  of  case  :  March  11th. — The  left  eye  has  now 
P.L.  Right  eye  no  P.L.  Pupils  still  dilated  and  inactive. 
Vessels  a  little  fuller  and  blood  columns  less  broken. 

13th. — L.E.,  can  now  see  white  objects.  Still  slight 
haze,  especially  bordering  the  vessels.  Disc  less  swollen. 
R.  E.,  no  P.L.,  slight  swelling  of  the  disc,  veins  fuller. 

19th. — L.E.,  sees  my  white  coat.  Swelling  of  disc 
reduced     to    1     dioptre    or    so.  R.E.,    still     no     P.L. 

Cloudiness  at  the  macula  in  both  eyes,  breaking  up  into 
fine  delicate  strias,  which  reach  the  superior  and  inferior 
temporal  vessels. 

22nd. — Disc  in  L.E.  now  on  a  level  with  fundus  and 
veins  no  longer  curved  at  edge. 

26th. — R.E.,  motion  of  hand ;  L.E.,  fingers  at  5 
metres.  Pupils  still  dilated.  In  both  eyes  a  well- 
marked  star  of  white  dots  and  lines  at  the  macula  as  in 
albuminuric  retinitis,  while  the  delicate  stria3  previously 
seen  are  disappearing. 

28th. — L.E.  V.  =  -6%.  Field  of  vision  contracted  to 
within  a  circle  of  10  degrees  ai'ound  the  fixation  point. 
R.E.  =  fingers  at  1*5  metres.  Both  pupils  now  react 
to  light.  The  discs  are  perfectly  white,  their  outline 
somewhat  indistinct,  but  they  are  not  swollen.  The 
vessels  are  much  diminished  in  calibre  on  the  disc,  and 
for  a  short  distance  beyond  it,  but  here  they  begin  to 
increase  in  size,  particularly  the  veins,  which  are  rather 
fuller  than  normal.      Macular  stars  well  marked. 

April    7th.— R.E.     =    -6%,    L.E.    -3%.      Left    field    has 
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increased  in  size,   right    does    not    extend  much    beyond 
10°  (see  charts,  Figs.  2  and  3). 

April  21st. — Vision  now  =  -3^-  in  the  right  eye  and  -2-^ 
in  the  left.  The  discs  are  quite  distinct  as  to  their 
margins,  but  absolutely  white  and  the  vessels  small,  but 
both  the  arteries  and  veins  increase  in  diameter  after 
leaving  the  disc.  The  star  at  the  macula  is  still  to  be 
seen  in   the   left  eye,  whereas  in   the   right  the   star-like 
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arrangement  of  the  spots  is  broken  up  and  the  fovea  itself 
is  covered  with  them. 

Treatment  consisted  mainly  in  massage  of  the  eyes  night 
and  morning. 

Since  he  has  been  in  hospital  the  boy  has  felt  perfectly 
well,  and  has  not  had  the  slightest  return  of  the  head- 
ache of  which  he  complained  when  his  vision  began  to 
fail.  The  urine  was  normal,  sp.  gr.  1015,  no  trace  of 
sugar   or  albumen.      Blood  normal   and  gave  no  culture. 
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Blood-pressure  =  95  mm.  Wassermann  reaction,  twice 
negative.  Diagnostic  tuberculin  test  was  positive. 
Heart,  nothing  abnormal;  perhaps  some  accentuation  of 
pulmonary  second  sound. 

This  case  illustrates  several  very  interesting  points  in 
connection  with  obstruction  of  the  circulation  in  the  eye. 
The  first  problem  is  the  question  of  diagnosis.  Embolism 
is,  of  course,  beyond  the  range  of  probability,  and  therc- 

Fig.  3. 
right  eye. 
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fore  we  must  fall  back  on  endarteritis  as  the  cause,  with 
or  without  thrombosis.  The  difficulty  then  arises  of  ex- 
plaining the  origin  of  the  disease  in  the  vessels.  Syphilis, 
renal  disease,  febrile  affections,  can  be  definitely  excluded; 
the  only  evidence  of  constitutional  derangement  are  the 
enlarged  glands  in  the  neck,  and  the  positive  reaction  to 
tuberculin,  which  would  point  to  tuberculosis.  The  age 
of  the  patient  does  not  exclude  the  possibility  of  arterial 
disease,    for    arterio-sclerosis    does     occur,    although    in- 
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frequently,  in  children,  apart  from  syphilis  or  chronic 
nephritis,  and  as  regards  vascular  disease  in  tuberculous 
subjects  there  is  fairly  strong  evidence.  Frazer*  found 
that  in  the  neighbourhood  of  tubercular  joints  the  nutrient 
vessels  of  the  bones  were  affected  with  a  chronic  form  of 
endarteritis  bearing  some  resemblance  to  arterio-sclerosis, 
and  came  to  the  conclusion  that  this  was  in  great  measure 
the  cause  of  the  bone  disease. 

Moreover,  Axenfeld  has  made  out  a  very  strong  case 
for  tuberculosis  as  a  cause  of  haemorrhage  into  the  vitreous 
in  young  people,  and  not  later  than  last  week  I  saw  a 
remarkably  sad  case  of  the  kind  in  a  tall,  strongly  built 
man  of  thirty  years  of  age,  who  suffers  from  haemoptysis 
with  patches  of  consolidation  of  the  left  lung,  and  whose 
sputum  contained  tubercle  bacilli.  He  lost  the  sight  of 
the  right  eye  from  intra-ocular  haemorrhage  followed  by 
glaucoma,  which  necessitated  enucleation.  At  present 
there -is  a  large  haemorrhage  in  the  vitreous  humour  of  the 
other  eye.  Axenfeld  does  not,  of  course,  hold  that  there 
is  actual  tuberculosis  of  the  vessel-wall,  but  that  the  con- 
dition is  a  toxaemic  inflammation  in  a  tubercular  subject. 
Turning  our  attention  to  the  changes  which  took  place  in 
the  ophthalmoscopic  appearances  during  the  progress  of 
the  case,  we  find  that  they  present  three  stages.  At  first 
there  was  great  contraction  of  the  arteries  with  complete 
arrest  of  the  circulation,  as  shown  by  the  broken-up, 
immoveable  blood-columns.  Then  the  circulation  began 
to  return,  both  arteries  and  veins  increased  in  size, 
especially  the  latter,  and  at  the  same  time  the  discs  became 
swollen,  and  to  such  a  degree  in  the  left  eye  that  it 
resembled  a  choked  disc.  It  is  interesting,  too,  to  note 
that  in  this  eye,  in  which  the  reaction  was  greater,  the 
improvement  in  the  sight  was  also  more  marked.  Finally, 
in  the  last  stage  the  swelling  and  oedema  disappeared,  the 
vessels  again  became  reduced  to  threads  on  the  disc  and 
for  some  distance  outside  it,  but  retained  a  moderate  size 

*  Edin.  Med.  Journ.,  vol.  ix,  p.  436. 
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further  out  in  the  case  of  the  nit  cries,  while  the  veins 
became  fuller  towards  the  periphery. 

I  would  like  to  say  a  word  with  reference  to  the 
formation  of  the  macular  star.  In  appearance  it  was 
exactly  the  same  as  that  with  which  we  are  familiar  in 
Bright's  disease.  It  seemed  to  develop  in  the  following 
manner  :  The  oedema  in  the  macular  area  after  a  while 
resolved  itself  into  a  series  of  very  delicate  radiating  grey 
lines,  which  were  much  more  numerous  and  readied  much 
further  out  than  the  rays  of  the  smaller  star  which 
developed  afterwards  and  which  was  composed  of  the 
usual  sharply  defined  brilliant  white  streaks  and  spots. 

I  have  seen  the  same  kind  of  delicate  striae  round  a 
traumatic  "  hole  "  at  the  macula  and  round  a  foreign  body 
in  the  retina.  This  appearance  is  very  probably  due 
to  folding  of  the  cedematous  retina  as  pointed  out  by 
Gunn,  and  the  white  star  is  the  result  of  exudation  between 
these  folds. 

The  retinal  macular  star  can  no  longer  be  regarded  as 
pathognomonic  of  Bright's  disease,  for  we  know  now  that 
it  may  be  found  in  many  other  conditions,  for  example, 
in  embolism  and  other  obstructive  diseases  and  in  optic 
neuritis  associated  with  cerebral  tumour.  I  have  observed 
it  to  develop  in  a  few  days  in  a  case  of  chlorosis.  It  may 
also  be  found  associated  with  haemorrhage  into  the  vitreous 
humour  in  the  young  (see  Haab,  Ophthalm.  Atlas,  English 
edition,  1911,  fig.  35),  in  syphilitic  neuro-retinitis  (ibid., 
fig.  36a)  and  in  branch  thrombosis  of  the  central  vein 
(Lister,  fig.  832,  Pathology  of  the  Eye,  Parsons,  vol.  iv). 

The  question  of  prognosis  with  regard  to  the  recovery 
of  sight  in  these  cases  is  one  of  great  importance.  I  must 
admit  that  the  restoration  of  sight  in  the  case  just 
described  was  an  agreeable  surprise  to  me.  It  may  be 
noticed  that  in  my  patient's  case  there  was  no  perception 
of  light  in  the  left  eye  for  three  and  a  half  or  four  days, 
and  the  vision  is  now  =  -2-^  ;  while  the  right,  after  having 
had  no  P.L.  for  at  least  ten  days,  has  regained  V.  of  -§*g. 
Harms,  in  the  number  of  Von  Graefe's  Archives  published 
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in  February  last,  lias  analysed  twenty  cases  of  bilateral 
loss  of  sight  from  obstruction  of  the  circulation,  which 
presented  the  clinical  appearances  of  embolism,  and  of  the 
five  cases  in  which  the  onset  of  the  attack  was  simul- 
taneous or  almost  so  in  the  two  eyes,  only  one  patient 
recovered  any  sight,  whereas  a  variable  degree  of  restora- 
tion of  sight  followed  in  79  per  cent,  of  those  cases  in 
which  an  interval  occurred  between  the  attacks  in  each 
eye.  In  regard  to  age,  an  equal  number  of  cases  occurred 
before  and  after  40  years  of  age.  The  youngest  patient 
was  a  girl  of  10,  and  the  next  youngest,  also  a  girl,  was 
17. 

With  reference  to  the  general  health,  epistaxis  has  been 
noted,  as  in  my  case,  by  Treacher  Collins  and  Jessop,  and 
also  by  Gorlach  ;  these  patients  were  under  40.  In  all 
the  other  cases  diseases  of  the  heart  and  vascular  system 
existed  separately  or  combined. 

A  ery  closely  related  to  the  cases  which  have  just  been 
described,  and  differing  from  them  probably  only  in  degree, 
are  those  characterised  by  the  occurrence  of  repeated 
attacks  of  sudden  but  temporary  failure  of  sight,  complete 
or  partial. 

The  attacks  to  which  I  now  refer  are  due  to  direct 
interference  with  the  retinal  blood-supply,  and  are  inde- 
pendent of  inflammatory  conditions,  such  as  optic  neuritis. 
Sudden  blindness  from  other  causes,  such  as  migraine, 
hysteria  and  cerebral  disease  must  also  be  excluded 
from  this  category. 

The  disease  in  question,  which  is  sometimes  known  as 
Amaurosis  Fagax,  has  been  attributed  to  various  causes, 
of  which  only  one  or  two  deserve  consideration  on  patho- 
logical grounds.  It  will  be  desirable  in  studying  this 
extremely  interesting  affection  to  look  at  it  from  the 
following  points  of  view  :  The  clinical  features  of  the 
attacks  ;  the  general  condition  of  the  patient  ;  the  general 
symptoms  present  (if  any)  during  the  attack  ;  the  oph- 
thalmoscopic appearances  present  during  an  obscuration  ; 
and    finally,   the    appearances   which    are   seen    after   an 
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attack,  in  which  the  loss  of  vision  lias  been  permanent — 
an  event  which  is  not  uncommon.  It  will  then  be 
possible  to  form  an  idea  as  to  which  of  the  possible 
causes  offers  the  best  solution  of  all,  or  most,  of  the 
ascertained  facts. 

The  paroxysmal  failure  of  sight  may  occupy  a  few 
minutes  only,  or  last  several  hours,  and  may  obscure  a 
part  or  the  whole  of  the  field  of  vision.  It  may  affect 
only  one  eye,  or  each  eye  at  different  times.  Occasionally 
even  both  eyes  are  involved  at  the  same  time.  Again,  it 
may  happen  that,  after  one  or  more  attacks  of  temporary 
obscuration,  an  attack  may  occur  which  ends  in  permanent 
loss  of  sight.  Simultaneous  failure  of  vision  in  both 
eyes,  of  short  duration  in  one  eye,  but  permanent  in  the 
other,  has  also  been  observed,  as  in  one  of  Priestley 
Smith's  cases.* 

With  reference  to  the  general  condition  of  these 
patients,  it  must  be  said  that  some  of  them  appear  to 
have  been  in  very  good  health,  as  in  the  case  recorded  by 
Benson t  for  example.  But  in  most  some  form  of  cardiac 
disease,  anaemia  or  angio-sclerosis  existed. 

The  general  symptoms  recorded  during  the  obscura- 
tions consisted  in  headache,  giddiness,  and  sometimes 
vomiting  and  fainting.  Symptoms  resembling  a  mild 
form  of  Raynaud's  disease  were  noted  in  some  instances. 
On  the  other  hand,  the  failure  of  sight  may  occur  without 
any  other  feelings  of  discomfort. 

Ophthalmoscopic  examination  during  the  attacks  has, 
in  a  few  cases,  revealed  appearances  resembling  so-called 
embolism,  namely,  pallor  of  the  optic  disc  with  more  or 
less  surrounding  oedema.  But  more  often  the  attacks 
were  associated  with  changes  in  the  appearance  of  the 
retinal  vessels,  which  consisted  for  the  most  part  in 
extreme  constriction  of  the  central  artery  or  its  branches. 
The  affected  vessel  or  vessels,  as  the  case  might  be, 
become  converted  into  fine  white  or  yellowish-white  lines. 

*  Ophthalmic  Beview,  vol.  iii,  p.  1. 

t  Trans.  VJIIth  Internat.  Ophthal.  Cong.,  EdinVmrgh,  p.  81. 


CHANGES    IN    ASSOCIATION    WITH    GENERAL    DISEASE.         27 

Curious  phenomena  have  been  described  as  occurring 
in  connection  with  the  return  of  the  circulation.  In 
Benson's  case  the  bloodless  portion  of  the  vessel  advanced 
centripetally,  and  disappeai'ed  suddenly  when  it  reached 
a  bifurcation.  Sachs  *  observed  a  bloodless  ring-like 
constriction  in  a  retinal  artery,  which  travelled  centri- 
petally along  it  like  a  peristaltic  wave,  and  disappeared 
also  at  a  bifurcation.  These  constrictions  followed  one 
another  very  rapidly,  and  sometimes  one  appeared  before 
the  other  was  lost  to  view.  Wagenmannt  made  a 
somewhat  similar  observation.  In  Harm's  X  case  the 
blood-column  was  interrupted,  and  in  some  places  an 
ampulla-like  enlargement  of  the  vessel,  filled  with  blood, 
moved  peripherally  like  a  wave.  Weiss  §  saw  both 
arteries  and  veins  converted  into  white  streaks,  and  when 
the  blood  began  to  flow  into  the  arteries  again  a  club-like 
swelling  appeared  at  the  peripheral  end  of  the  advancing 
blood-column,  which,  as  it  moved  towards  the  periphery, 
thrust  in  front  of  it  a  narrow  thread-like  column  of  blood 
lying  in  the  white  portion  of  the  vessel. 

When  the  attack  resulted  in  permanent  loss  of  sight 
the  appearances  were  the  same  as  those  seen  in  the  late 
stage  of  embolism.  The  interesting  point  now  arises,  How 
are  these  recurrent  obscurations  to  be  explained  ?  Patho- 
logical investigation  of  cases  in  which  prodromal  attacks 
were  the  preliminary  to  a  complete  obstruction  of  the 
circulation  proves  indubitably  that  disease  of  the  vessels 
was  the  main,  if  not  the  only,  factor  present.  The  recur- 
rent temporary  obscurations  were  therefore  of  the  same 
nature  as  the  final  one,  the  difference  being  merely  one 
of  degree. 

The  temporary  character  of  the  attacks  is  accounted 
for  in  the  following  manner  :  It  is  believed  that  when 
from    any  cause   a  fall   occurs   in   the  blood-pressure   the 

*  Beitrdge  tur  AugenheiU'.,  Bd.  xliv,  p.  39. 
t  Arch./.  Ophthal.,  xliv,  p.  219. 
X  Heidelberg  Ophth.  Cong.,  1906,  p.  253. 
§  llid.,  1912, p.  205. 


28  KISCUSSION    ON    VASCULAR    AND    OTHER    RETINAL 

via  a  tergo  is  then  no  longer  .able  to  force  the  blood 
through  the  narrow  lumen  of  the  diseased  artery;  if  the 
lowering  of  the  blood-pressure  lasts  beyond  a  certain  time 
the  obstruction  becomes  permanent,  perhaps  aided  by  the 
formation  of  thrombi  in  the  vessels ;  but  if,  on  the  other 
hand,  the  blood-pressure  be  soon  restored  to  the  normal, 
then  the  attack  passes  off.  It  would  be  interesting,  in 
view  of  this  explanation,  to  test  the  blood-pressure 
of  these  patients  both  during  an  attack  and  in  the 
intervals. 

That  under  certain  conditions  thrombosis  alone  may  be 
accountable  for  a  visual  obscuration  of  very  short  dura- 
tion is  shown  by  a  case  of  the  kind  which  occurred  in  my 
practice  after  a  successful  ligature  of  the  left  common 
carotid  for  an  arterio-venous  aneurysm  in  the  cavernous 
sinus.  On  the  seventeenth  day  after  the  operation  the 
patient,  a  gentleman,  xt.  55  years,  sent  for  me  in  great  haste 
on  account  of  an  attack  of  sudden  blindness  in  his  left  eye. 
I  saw  him  in  the  course  of  ten  minutes,  as  he  lived  quite 
close,  but  only  to  find  that  the  attack  had  passed  off  and 
that  it  had  left  no  ophthalmoscopic  changes  in  its  wake. 
Such  cases  as  this  are,  however,  essentially  different  from 
those  now  under  discussion. 

Another  point  to  be  considered  is  this  :  In  some  cases 
these  temporary  obscurations  pass  off,  leaving  the  eye  in 
a  perfectly  normal  condition  apparently,  and  after  a  time 
the  attacks  cease  altogether.  But  even  these  cases  admit 
of  the  same  explanation  as  those  which  end  in  permanent 
loss  of  sight.  For  it  is  known  that  lesions  caused  by 
endarteritis  are  capable  of  undergoing  retrogressive 
changes.  Moreover,  in  some  of  the  cases  there  were 
evident  signs  of  retinal  vascular  disease.  Take,  for 
instance,  the  case  of  Benson's  patient,  who  had  experi- 
enced over  forty  attacks  of  failure  of  sight,  but  was 
otherwise  in  perfect  health.  Even  here  the  retinal 
vessels  were  affected,  as  is  shown  by  the  fact  that  the 
arterial  branch,  which  was  noticed  to  be  bloodless  during 
the    obscurations,    remained    reduced    in    calibre    in    the 
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interval  between  the  attacks,  and,  further,  a  few  white 
spots  of  exudation  were  seen  at  the  macula  lutea. 

Again,  the  fact  that  in  most  or  nearly  all  of  these  cases 
which  were  examined  ophthalmoscopically  during  the 
attack,  the  vessels  became  converted  into  white  lines,  is 
regarded  by  some  authors  (Reimar,  Stolting)  as  a  proof 
that  the  walls  of  the  vessels  were  diseased,  because  in 
their  opinion  the  walls  of  healthy  vessels  are  invisible 
even  when  they  contain  no  blood.  I  would  very  much 
like  to  hear  the  views  of  those  present  with  regard  to  this 
point.  I  may  say  that  I  have  not  felt  myself  justified  in 
exerting  pressure  on  a  normal  eye  to  such  a  degree  as  to 
empty  the  vessels  beyond  the  disc  merely  to  satisfy  my 
curiosity  with  regard  to  this  point. 

Another  theory  of  causation  which  formerly  met  with 
very  general  acceptance  in  cases  of  the  kind  is  that  of 
spasm  of  the  central  artery  or  of  its  branches.  In  view 
of  the  pathological  findings,  however,  there  is  no  longer 
any  necessity  to  assume  the  presence  of  spasm,  and  patho- 
logists seem  averse  to  accept  this  explanation.  There  is 
no  doubt  of  the  possibility  of  the  occurrence  of  spasm,  but 
it  is  difficult  to  prove  its  existence  apart  from  experiment. 
The  evidence  in  its  favour,  so  far  as  the  retinal  arteries  are 
concerned,  is  based  partly  on  the  ophthalmoscopical  appear- 
ances observed  during  the  attacks  and  partly  on  analogy. 

The  phenomena  observed  during  the  course  of  the 
re-establishment  of  the  circulation  in  the  vessels,  when 
the  attack  is  passing  off,  can  in  most  cases  be  explained 
on  mechanical  principles  as  easily  as  on  the  assumption 
of  arterial  spasm.  But  the  appearance  of  a  constriction 
travelling  like  a  peristaltic  wave  towards  the  periphery  of 
the  fundus  is  difficult  to  account  for  except  in  this  way. 
In  the  opinion  of  some  (Reimar  for  instance),  these 
descriptions  of  the  ophthalmoscopic  appearances  are  really 
due  to  a  wrong  interpretation  of  the  phenomenon,  known 
as  visible  streaming,  produced  by  the  agglutination  of  the 
corpuscular  elements  of  the  blood  in  a  stagnant  current. 
The   argument  from    analogy  is  drawn  from  cases  accom- 
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panied  by  symptoms  of  Raynaud's  disease  and  from  cases 
of  migraine.  Bat  in  neither  of  these  classes  of  cases  has 
it  been  proved  that  spasm  actually  occurs,  although 
it  seems  to  afford  a  rational  and  simple  explanation  of 
these  diseases.  Raynaud's  supposed  detection  of  spasm 
in  the  retinal  vessels  in  some  of  his  cases  was  not 
corroborated  by  Panas,  who  also  examined  them;  besides, 
in  the  majority  of  cases  of  Raynaud's  disease  it  appears 
that  the  vessels  are  diseased. 

It  seems,  then,  that  the  present  state  of  our  knowledge 
does  not  permit  us  to  say  what  is  the  part  which  vascular 
spasm  plays  in  the  causation  of  these  temporary  but 
sudden  obscurations  of  sight,  and  further  investigations 
will  be  necessary  for  the  elucidation  of  this  very  interest- 
ing question. 


3.    Discussion  on  retinal   vascular  disease  :   pathological 

aspects. 

By  George  Coats. 

(With  Plates  I  and  II.) 

Before  studying  the  pathological  changes  which  occur 
in  the  central  vessels  it  may  be  well  to  devote  a  few  lines 
to  a  description  of  their  normal  structure.  The  central 
artery  (Fig.  1)  presents  all  the  histological  features  of  a 
small  vessel  of  its  class.  Lying  embedded,  as  it  does,  in 
the  midst  of  fibrous  tissue,  one  can  scarcely  speak  of 
a  specially  differentiated  adventitia,  but  the  muscular  coat 
is  well  denned,  though  thin,  and  there  is  a  perfectly 
developed,  continuous,  elastic  lamina,  which  is  homo- 
geneous in  appearance,  and  which  falls  into  the  usual  fine 
crenations  when  the  artery  is  not  fully  distended.  On  the 
inner  surface  of  the  elastic  lamina  conies  the  endothelium, 
seen  in  ordinary  sections  as  a  lining  of  small,  flat- 
tened, darkly  stained  nuclei.  In  the  healthy  central 
artery  of  a  young  person  it  is  impossible,  I  think,  to 
detect   between   the    endothelium   and  the  elastic   lamina 


PLATE  I. 

Illustrates    Mr.    George   Coats's   paper    on    Retinal    Vascular 
Disease — Pathological  Aspects  (p.  30). 

(In  Figs.  1  to  7  the  artery  is  on  the  right.) 

Fig.  1. — The  normal  central  vessels.  The  artery  scarcely  has  a  sepa- 
rable adventitia,  but  the  muscularis,  though  thin,  is  well  developed.  The 
endothelium  seems  to  rest  on  the  elastic  membrane  without  the  interven- 
tion of  any  other  tissue.  The  sectional  area  of  the  vein  is  somewhat 
larger  than  that  of  the  artery.  The  vessel  is  little  more  than  an  endo- 
thelium-lined  space  in  the  tissues.  There  are  no  muscular  elements 
in  the  wall,      x  120. 

Fig.  2. — Endarteritis  in  the  central  artery.  The  change  is  essentially 
a  new  formation  of  tissue  on  the  inner  aspect  of  the  elastic  lamina, 
which  is  thrown  into  folds.  The  lumen  is  much  encroached  upon,  but 
is  .still  lined  with  a  fairly  even  layer  of  endothelial  cells.  The  succeeding 
layers  are  tibrillated  and  contain  a  fair  number  of  elongated  nuclei.  The 
outer  layers  are  also  slightly  fibrillated,  but  have  a  more  homogeneous 
aspect  and  are  less  cellular.  There  is  no  disorganisation  of  the  new 
tissue.  The  muscular  coat  is  atrophied.  The  section  passes  through  the 
upper  part  of  an  organising  thrombus  in  the  vein,  ami  a  little  collateral 
channel  is  seen,  which  will  take  part  in  the  re-formation  of  the  vein 
lumen.      x   120. 

Fia.  3. — Endarteritis  in  the  central  artery.  Stained  with  Weigert's 
elastic-tissue  stain.  The  elastic  membrane  is  normal  and  unthickened. 
Within  it  there  is  a  quantity  of  new-formed  tissue  among  which  new 
elastic  fibres  are  visible.      x  120. 

Fig.  4. — A  more  advanced  example  of  the  same  condition.  Stained 
with  Weigert's  elastic-tissue  stain.  The  elastic  membrane  is  enormously 
thickened,  and  on  its  inner  aspect  there  is  a  new  formation  of  elastic 
fibres,  some  of  which  are  comparatively  coarse,  forming  more  or  less 
complete  new  membranes  within  the  old.  There  is  some  degeneration 
of  the  outer  layers  of  the  new  tissue.      x    120. 


■  * 


,-.'■   HSSf&V-* 


■  '*- 


US 


j       V 


CHANGES    IN    ASSOCIATION    WITH    GENERAL    DISEASE.         31 

any  structure  corresponding  Avith  the  sub-endothelial 
tissue  of  larger  vessels  ;  the  endothelium  seems  tu  lie 
directly  on  the  elastic  membrane. 

In  passing  through  the  lamina  cribrosa  the  artery  under- 
goes modification  in  one  important  respect.  Immediately 
in  front  of  that  structure  the  elastic  layer,  previously 
an  intact  membrane,  breaks  up  into  a  feltwork  of  fine, 
curly  fibres,  which  are  continued  along  the  larger  retinal 
branches,  and  gradually  lose  themselves  in  the  smaller. 
The  endothelium  has  much  the  same  appearance  as  in  the 
main  trunk,  and  the  muscular  coat  is  fairly  well  developed, 
but  contains  more  fibrous  tissue  among  the  muscle  cells. 

The  normal  central  vein  (Fig.  1)  is  little  more  than  an 
endothelium-lined  space  in  the  connective  tissues ;  it  is 
scarcely  possible  to  distinguish  a  proper,  separable  wall. 
Elastic  tissue  is  fairly  abundant  in  the  connective  tissue 
core  of  the  nerve,  and  it  often  shows  some  condensation 
and  a  concentric  disposition  in  the  vicinity  of  the  vein 
lumen,  but  there  is  no  formation  of  a  true  elastic 
membrane  ;  the  intima  consists  of  the  endothelium  alone, 
Avhich  rests  directly  on  wavy  fibrous  tissue.  It  is  very 
doubtful  if  any  muscular  elements  are  present.  The 
lumen  is  somewhat  larger  than  that  of  the  artery. 

In  passing  through  the  lamina  the  vein  also  undergoes 
modification  ;  it  loses  its  elastic  tissue  within  a  short 
distance  of  the  anterior  surface  of  that  structure,  the 
retinal  veins  being  composed  of  a  very  delicate  layer  of 
connective  tissue  without  elastic  or  muscular  elements. 

Disease  of  the  central  artery  is  primarily  confined 
in  practically  all  cases  to  the  intima — the  elastic  lamina 
and  the  endothelium.  Changes  in  the  muscular  coat  are 
probably  always  secondary  ;  thickening  is  very  seldom 
found,  but  in  extreme  instances  of  endarteritis  there  may 
be  a  certain  amount  of  atrophy,  due  probably  to  abolition 
of  function  owing  to  the  increased  rigidity  of  the  tube. 
In  one  of  my  specimens  also  there  was  a  proliferation  of 
cells  which  seemed  to  be  derived  from  the  endothelium  of 
the  perivascular  sheath  (Fig.  6). 
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The   cssenti.il    lesion    of    endarteritis,    however,    is    the 

presence  on  the  inner  aspect  of  the  elastic  lamina  of  a 
new  tissue  which  encroaches  usually  in  an  eccentric 
manner  on  the  lumen  (Figs.  2  to  7).  The  lumen  itself  is 
lined  with  endothelial  cells,  which  usually  do  not  show  any 
notable  aberration  from  the  normal  ;  very  occasionally 
some  of  them  seem  to  be  swollen  or  stain  badly. 

The  stroma  of  the  new  tissue  shows  a  definite  wavy 
fibrillation,  but  this  may  be  very  fine,  or  the  appearance 
may  be  almost  homogeneous,  suggesting  a  hyalin  change. 
The  use  of  Weigert's  elastic  tissue  stain  proves  that  elastic 
fibres  area  main  constituent;  they  occur  in  the  form  of 
numerous  concentric  layers  of  finely  crenated  fibrils,  vary- 
ing considerably  in  length  and  coarseness,  but  sometimes 
so  continuous  and  thick  as  to  form  complete  membranes 
within  the  true  elastica  (Figs.  3,  4,  7).  The  true  lamina 
itself  often  undergoes  very  considerable  thickening,  and 
may  show  differences  of  staining  between  its  outer  and 
inner  layers  suggestive  of  the  deposition  of  new  material  on 
its  inner  aspect ;  it  is  not  infrequently  duplicated  in  part 
of  its  circumference. 

The  nuclei  of  the  new  tissue  usually  differ  considerably 
in  appearance  from  those  of  the  endothelium  lining  the 
lumen.  They  are  larger,  more  elongated,  frequently  less 
deeply  stained.  There  is  considerable  variation  in  the 
relative  preponderance  of  cells  and  stroma ;  in  some  cases 
the  nuclei  are  very  few  and  scattered  ;  in  others  the 
tissue  is  mainly  composed  of  cells  dove-tailed  into  one 
another,  and  with  very  little  fibrillar  tissue  between 
them.  The  number  of  nuclei,  the  fibrillation  of  the 
stroma  and  the  quantity  of  elastic  tissue  tend  to  be 
greatest  in  the  vicinity  of  the  lumen  (Fig.  2). 

Such  is,  as  it  were,  the  "  normal  "  histological  structure 
of  endarteritis.  But  each  of  the  elements  described  above 
may  undergo  degeneration.  As  already  noted,  the  stroma 
may  take  on  a  hyalin  appearance,  or  it  may  show  a 
tendency  to  break  down.  The  cells  may  become  greatly 
swollen,  appearing  as   large  elements   moulded  to  a  poly- 


PLATE    II. 

Illustrates    Mr.    George    Coats's    paper    on    Retinal    Vascular 
Disease — Pathological  Aspects  (p.  30). 

Pig.  5. — A  case  in  which  the  cells  show  much  degeneration.  They 
are  swollen,  fatty,  and  show  a  tendency  to  break  down.  The  tissues  arc 
much  better  preserved  in  the  vicinity  of  the  lumen,  where  also  some 
elastic  fibres  survive.      x  120. 

Fig.  6. — An  extreme  example  of  endarteritis.  The  lumen  is  reduced  t" 
very  small  dimensions.  The  cells  in  its  vicinity  are  well  preserved, 
but  further  out  there  is  considerable  breaking  down,  with  the  formation 
of  cavities  containing  debris.  There  is  some  proliferation  of  the  peri- 
vascular endothelium.  The  wall  of  the  vein  is  thickened  and  infiltrated. 
x    120. 

Fig.  7. — From  the  same  case  ;  stained  with  Weigert's  elastic-tissue 
stain.  The  elastic  fibres  are  wrell  preserved  in  the  neighbourhood  of  the 
lumen,  broken  down  elsewdiere. 

Fig.  8. — Fibrosis  of  a  retinal  vessel..  The  endothelium  is  intact  and 
not  proliferated.  The  fibrous  wall  of  the  vessel  is  very  greatly  thickened 
and  shows  a  faint  wavy  fibrillation.  Nuclei  are  comparatively  scanty. 
(For  an  example  of  endothelial  proliferation  see  Trans.  Ophth.  Soc,  vol. 
xxiv,  p.  165,  1904). 
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gonal  shape  by  mutual  pressure  (Fig.  5).  The  nucleus  is 
fairly  well  preserved,  but  sometimes  crenated,  and  the 
cytoplasm  has  a  granular  or  reticulated  structure, 
suggestive  of  fatty  degeneration.  In  rare  instances  even 
multinucleated  giant  cells  are  found.  A  further  stage  of 
degeneration  is  produced  by  the  breaking  down  of  these 
cells  resulting  in  the  formation  of  cavities  filled  with 
granular  debris  and  occasionally  containing  cholesterin 
crystals.  These  changes  may  reach  the  most  .  extra- 
ordinary degi-ee,  the  lumen  being  reduced  sometimes  to 
a  tenth  of  its  normal  diameter  (Fig.  6) .  They  are  always 
most  marked  in  the  outer  layers  of  the  new  formed  tissue  ; 
there  is  always  a  layer  of  well-preserved  fibrils  and  cells 
in  the  immediate  vicinity  of  the  lumen.  Sometimes  the 
intermediate  tissue  breaks  down  completely  so  that  the 
lumen,  surrounded  by  a  thin  layer  of  preserved  tissue,  is 
left  freely  suspended  within  the  larger  ring  formed  by 
the  muscular  coat  and  elastic  membrane — a  lumen  within 
a  lumen.  Blood-corpuscles  may  find  their  way  through 
the  inner  ring  into  the  intermediate  space,  a  species  of 
dissecting  aneurysm  being  thus  produced.* 

The  pathological  interpretation  of  these  changes  is  no 
doubt  as  follows.  The  primary  lesion  is  a  proliferation 
of  the  endothelium.  This  is  inferred  not  so  much  because 
the  cells  of  the  new  tissue  present  any  close  resemblance 
to  the  endothelium,  or  because  forms  transitional  between 
the  tAvo  can  be  traced  with  certainty,  but  because  in  the 
healthy  artery  there  seem  to  be  no  other  cells  from  which 
the  tissue  could  originate.  It  is  probable  that  the  different 
shape   and  staining  reactions  of  the  cells  are  due  to  the 

*  Verhoeff  explains  appearances  of  this  kind  as  being  the  result  of 
"  the  formation  of  an  entirely  new  central  artery  within  the  lumen  of  the 
old."  He  considers  that,  as  a  result  of  degeneration  of  the  tissue  between 
the  elastica  and  the  endothelium,  a  space  is  formed,  which  becomes  filled 
with  blood,  probably  from  a  collateral.  From  the  portion  of  intima 
thus  separated  from  the  elastica,  a  new  elastica  and  apparently  a  new 
media  are  differentiated,  a  real  new  artery  being  thus  laid  down.  The 
conclusion  seems  somewhat  more  than  the  facts  will  bear.  In  my  own 
specimens  at  least  there  seems  to  be  no  new  production  of  true  muscle 
cells. 
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fact  that  iliu  endothelium  proper  still  linos  a  free  lumen 
;iim1  is  in  contact  with  an  abundant  supply  of  arterial 
blood,  whereas  the  deeper  layers  of  the  new  formed  tissue 
are  to  some  extent  shut  off  from  a  supply  of  oxygen. 

The  new  formed  elastic  tissue  is  presumably  a  derivative 
of  the  endothelial  cells.  It  is  probable  that  the  elastic 
lamina  is  itself  a  cuticular  secretion  from  the  normal 
endothelium,  and  that  when  the  endothelium  takes  on 
pathological  activity  it  first  of  all  lays  down  new  layers  of 
elastic  substance  on  the  old  membrane,  causing  thicken- 
ing and  an  appearance  of  lamination  ;  and  subsequently 
undertakes  the  more  irregular  manufacture  of  fibrils  of 
the  same  substance.  The  case  is,  therefore,  analogous  to 
the  formation  of  the  membranes  of  Descemet  and  Bruch 
by  the  cells  which  line  them,  and  to  the  subsequent 
irregular  deposition  of  a  similar  substance  which  results 
from  the  pathological  activity  of  these  cells.  In  both 
cases  also  there  is  something  senile  or  degenerative  about 
the  process.  Proliferation  of  elastic  tissue,  indeed,  seems 
to  be  usually  a  degenerative  change,  as  is  seen,  for 
instance,  in  pinguecula. 

The  degeneration  and  breaking  down  of  the  new  tissue 
is  to  be  accounted  for  by  its  insufficient  nourishment,  cut 
off  as  it  is  from  the  main  blood-stream  by  increasing 
layers  of  proliferated  cells  and  fibrils,  and  from  a  full  share 
of  the  tissue-lymph  on  its  outer  aspect  by  the  thickened 
elastic,  lamina.  It  is  for  these  reasons  that  degeneration 
appears  first  and  to  the  greatest  degree  in  the  outer 
layers. 

Evidence  of  primary  disease  of  the  central  vein  is,  I 
believe,  exceedingly  rare.  In  cases  of  obstruction  of  that 
vessel  it  is  common  to  find  thickening,  due  to  an  increase  in 
the  fibrous  tissue  elements  of  the  wall,  and  this  condition 
is  not  infrequently  associated  with  lymphocytal  infiltra- 
tion (Fig.  6).  These  changes,  however,  are  seldom 
present  at  the  actual  situation  of  the  block,  but  rather 
affect  the  vein  above  it ;  they  are  to  be  regarded,  therefore, 
as  probably  secondary,  the  thickening  being,  perhaps,  an 
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adjustment  of  bhe  wall  to  the  diminished  quantity  of  blood 
flowing  through  the  lumen,  and  the  infiltration  being  due 
either  to  an  inflammatory  invasion  of  a  weakened  tissue,  or 
possibly  simply  to  the  imprisonment  of  leucocytes,  which 
would  normally  migrate  into  the  surrounding  tissues,  but 
which  are  unable  to  pass  freely  through  the  thickened 
wall. 

An  exceptional  case,  however,  has  been  reported  by  me 
{Boy.  Lond.  Ophth.  Hasp.  Rip.,  vol.  xvi,  case  9,  p.  543, 
fig.  15,  1908)  in  which  a  constriction  of  the  vein  lumen 
to  about  one-sixteenth  of  the  normal  was  due  to  the 
encroachment  of  a  laminated  tissue  apparently  originating 
in  the  vessel-wall. 

My  material  for  the  study  of  changes  in  the  retinal 
vessels  bears  a  somewhat  special  character.  It  is  nearly 
all  derived  from  cases  of  obstruction  of  the  central  vein 
with  subsequent  glaucoma,  in  which,  of  course,  special 
conditions  of  circulatory  iuterfei'ence  and  increased  blood- 
pressure  obtain,  calling  for  caution  in  the  transference  of 
results  to  the  elucidation  of  ordinary  senile  or  albuminuric 
processes  of  angio-sclerosis. 

Much  the  commonest  type  of  disease,  both  in  the 
arteries  and  in  the  veins,  is  an  increase  in  the  fibrous 
tissue  of  the  wall,  the  muscular  coat  in  the  case  of  the 
arteries,  taking  no  part  (Fig.  8).  The  vessel  wall  may  be 
very  greatly  thickened  by  the  new  formation  of  concentric 
layers  of  wavy  fibrils,  with  interspersed,  comparatively 
scanty,  elongated  nuclei.  In  some  cases  the  definition  of 
the  fibrils  is  lost,  and  the  tissue  takes  on  a  hyalin,  homo- 
geneous appearance.  In  contrast  with  what  is  found  in 
the  case  of  endarteritis  and  endothelial  proliferation,  the 
lumen  is  almost  always  concentrically  constricted. 

The  form  of  disease  which  has  already  been  described 
in  the  central  vein  is  essentially  similar,  but  it  is  a  note- 
worthy fact  that  the  commonest  type  of  change  in  the 
retinal  arteries  differs  completely  from  ordinary  endar- 
teritis of  the  main  stem.  In  the  central  artery  the 
pathological  process  affects  the  intima   practically  alone, 
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in  the  retina]  arteries,  most  usually,  the  media  and 
advenl  itia. 

Except  in  the  larger  arteries  near  the  papilla,  disease  of 
the  intima,  when  it  occurs,  does  not  usually  take  the 
same  form  as  in  the  central  artery,  but  appears  rather  as 
a  simple  proliferation  of  the  endothelium  with  little  or  no 
ground  substance  among  the  cells  (see  a  picture  in  Trans. 
Ophth.  Soc,  vol.  xxiv,  p.  165,  1904).  Degeneration  of 
the  proliferated  elements  is  rare,  probably  because  in 
such  small  vessels  they  cannot  be  far  removed  from  the 
blood-stream.  It  is  characteristic  of  this  form  of  disease 
to  encroach  on  the  lumen  in  an  eccentric  manner. 

The  other  forms  of  disease  which  are  sometimes  found 
— thrombosis,  inflammatory  infiltration  and  telangiectasis 
— need  scarcely  be  discussed  here. 

A  remarkable  feature  of  my  material  was  the  great 
independence  as  regards  the  amount  of  disease  which 
existed  between  the  retinal  and  central  vessels,  and 
between  the  arteries  and  veins.  Probably  this  was  due 
in  part  to  the  very  different  conditions  which  must  exist 
above  and  below  a  block  on  the  main  vein,  and  within 
and  outside  of  a  glaucomatous  eye.  But  there  can  be 
little  doubt  that  the  different  parts  of  the  intra-ocular 
circulation  have  really  a  considerable  degree  of  inde- 
pendence with  respect  to  their  liability  to  degeneration. 
In  my  material  the  larger  posterior  ciliary  arteries  were 
much  more  frequently  diseased  than  the  anterior,  while  at 
the  same  time  the  iris  vessels  were  much  more  often 
affected  than  the  choroidal.  Clinically  also  evidence  of 
sclerosis  of  the  choroidal  vessels  without  affection  of  the 
retinal,  and  of  disease  of  the  retinal  vessels  with  freedom 
of  the  choroidal,  is  not  infrequent.  It  is  probable  that 
the  retinal  vessels,  relatively  badly  supported,  without 
free  collaterals,  and  in  the  case  of  glaucoma  liable  to  be 
nipped  at  the  edge  of  the  disc,  are  more  subject  to  disease 
than  the  vessels  of  the  ciliary  system. 

It  has  been  suggested,  with  some  probability,  that 
endothelial  proliferation  is  a  response  to  the  stimulus  of 
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a  circulating  toxin,  and  that  fibrosis  is  a  strengthening 
of  the  wall  to  resist  increased  pressure.  In  most  cases, 
of  course,  both  act  together.  This  would  account  for  the 
great  frequency  of  fibrosis  in  my  cases,  in  which  the 
pressure  must  have  been  much  raised,  and  in  which, 
owing  to  the  presence  of  glaucoma,  the  vessels  were  liable 
to  be  nipped  at  the  edge  of  the  cup  ;  its  absence  in  the 
central  artery  might  be  explained  by  the  better  support 
of  that  vessel  within  the  nerve,  and  also  by  its  greater 
distance  from  the  seat  of  obstruction. 

More  work  is  required  on  the  relationship  between  the 
above  pathological  changes  and  the  well-known  ophthal- 
moscopic appearances  of  angio-sclerosis.  There  is  some 
evidence  that  endothelial  proliferation  is  responsible  for 
irregularities  of  calibre  with  little  manifest  disease  of  the 
wall,  and  that  fibrosis,  by  increased  reflection  from  the 
vessel-wall,  causes  brightening  of  the  reflexes  (silver-wire 
arteries),  and  in  more  advanced  stages  white  lines  along 
the  vessels.  It  is  certain  also  that  leucocytal  infiltration 
may  give  rise  to  perivascular  white  streaks,  but  pathologi- 
cally this  is  a  lesion  which  does  not  belong  to  the  picture 
of  ordinary  angio-sclerosis.  It  should  be  possible  in  suitable 
cases,  by  making  accurate  sketches  of  the  fundus  before 
death,  and  afterwards  examining  the  globe  in  serial  section 
and  with  very  careful  orientation,  to  obtain  more  detailed 
information  on  these  points  than  we  at  present  possess. 

The  President  remarked  that  the  discussion  had  been 
opened  by  three  extremely  interesting  communications, 
and  he  did  not  doubt  that  members  would  be  eager  to 
discuss  the  subject  now  before  them. 

Prof.  Straub  (Amsterdam)  remarked  that  there  were 
a  few  points  in  connection  with  the  subject  which  he 
would  like  to  bring  before  the  meeting.  To  commence 
with,  he  would  say  that  the  fine  preparations  which  Mr. 
Coats  had  shown  on  the  screen  quite  sufficiently  justified 
him  in  leaving  his  work  for  two  days  to  attend  the 
Conference.      From    what    had    been    said  it    was  evident 
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thiit  tw<i  or  three  morbid  entities  formerly  believed  to  be 

separate  were  now  regarded  as  one.  The  first  was 
obstruction  of  the  central  artery  ;  tlie  second  thrombosis 
of  the  central  vein  ;  and  the  third  some  of  the  eases 
formerly  called  retinitis  hemorrhagica.  These  three 
entities  may  now  be  brought  together  in  one — arterio- 
sclerosis of  the  retina.  Mr.  Coats  would  acknowledge 
that  the  majority  of  the  cases  formerly  called  embolism 
were  now  to  be  regarded  as  due  to  occlusion  of  the 
blood-stream  by  arterio- sclerosis  of  the  central  artery. 

He  heard  with  much  pleasure  that  Mr.  Coats  agreed  with 
an  old-standing  opinion  of  his,  namely,  that  what  had 
been  called  clinically  retinal  thrombosis  was  pathologically 
arterio-sclerosis  of  the  retina.  It  was  only  because  with 
the  ophthalmoscope  the  changes  produced  by  blocking  of 
the  veins  were  so  evident  that  stress  was  laid  on  the 
venous  thrombosis.  But  the  essential  lesion  was  arterio- 
sclerosis. Therefore  it  might  be  said  that  arterio-sclerosis 
of  the  retina  had  three  different  consequences  :  The  first 
was  a  temporary  blocking,  often  very  transient,  as  Mr. 
Priestley  Smith  had  already  said,  of  the  artery.  The 
second  was  a  partial  blocking  of  the  vein.  It  must  be  a 
partial  blocking,  because  in  nearly  every  case  the  visual 
field  was  complete.  Probably  the  blocking  of  the  vein 
was  produced  by  degenei*ation  of  the  retina.  The 
diseased  artery  formed  a  very  inefficient  channel  of 
nourishment  to  the  retina,  and  in  consequence  of  the  bad 
supply  of  blood  the  retina  degenerated.  This  degenerated 
retina  produced  toxins,  and  those  toxins  found  their  way 
along  the  walls  of  the  vessels,  as  was  shown  also  by  the 
lymphoid  infiltration  round  the  vessels  in  the  preparations 
of  Mr.  Coats.  There  was  a  very  definite  and  striking 
accumulation  of  lymphocytes  along  the  wall  of  the  vessels. 
The  toxins  that  attracted  these  chemiotactically  no  doubt 
produced  also  irritation  of  the  wall  of  the  vessels.  He 
believed  that  this  was  the  cause  of  the  development  of  this 
disease.  The  degeneration  products  of  the  retina  came 
along   the    lymph-stream,    and    affected    the    walls   of  the 
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veins,  producing  partial  blocking,  and  when  seen  with  the 
ophthalmoscope  this  was  diagnosed  as  thrombosis,  though 
the  primary  disease  was  arterio-sclerosis  of  the  retina. 

It  might  be  asked  what  was  the  general  condition  which 
was  the  cause  of  this  retinal  arterio-sclerosis  ?  Long  ago 
he  learned  from  his  teachers  in  medicine  that  there  were 
different  degrees  of  nephritis.  In  some  there  was  only  a 
small  amount  of  albumen  in  the  urine ;  some  had  no 
albumen  at  all,  in  which  case  it  was  a  nice  point  to  make 
a  diagnosis  of  nephritis.  It  is  a  curious  but  not  altogether 
unexpected  fact  that  these  cases  occurred  in  groups. 
Atmospheric  influences  were  evidently  an  important  factor. 
Ten  years  ago  one  of  his  colleagues,  a  venerated 
professor  of  medicine,  Prof.  Stokvis,  of  Amsterdam, 
died  from  blockage  of  the  coronary  artery.  Many  promi- 
nent men  had  died  in  the  same  month  from  that  disease, 
death  taking  place  in  a  few  hours.  At  the  time  of 
Prof.  Stokvis's  death  he  (the  speaker)  had  within 
some  weeks  in  his  consulting  practice  fifteen  cases  of 
venous  thrombosis.  He  kept  his  eye  upon  them  in  order 
that  he  might  know  what  happened  to  them  afterwards. 
Five  years  afterwards  only  six  of  the  fifteen  were  alive, 
and  four  of  them  were  the  two  youngest  and  the  two  oldest 
of  the  series.  The  morbid  entity  seemed  to  be  different  in 
very  young  and  in  very  old  people,  and  in  them  the  "prognosis 
quoad  vitam  was  no  worse.  Between  fifty  and  sixty-five 
years  of  age  the  prognosis  was  unfavourable.  One  of  his 
cases  died  suddenly  three  days  after  his  visit.  These 
patients  had  no  nephritis  or  heart  disease.  They  had  what 
was  called  by  his  teachers  an  "  apoplectic  habitude." 
They  had  important  and  difficult  work  to  do,  and  went 
about  their  affairs  in  a  nervous  way.  Rigidity  of  arteries, 
a  strong  pulse,  and  accentuation  of  the  heart's  second 
sound  were  the  only  signs  of  disease  which  were  present. 
Such  patients  should  be  ordered  to  give  up  their  arduous 
work,  change  it  for  lighter  employment,  and  live  in  a 
simple  way.  They  were  liable  to  die  from  apoplexy,  from 
disease  of  the  coronary  artery,  or  from  nephritis. 
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As  the  histological  and  chemical  constitution  of  the 
retina  was  in  very  important  points  the  same  as  that  of  the 
brain  it  was  to  be  expected  the  same  arterio-sclerotic  con- 
ditions would  be  found  in  the  cerebrum  as  in  the  retina. 
The  ophthalmologist,  who  was  in  a  position  to  make 
a  very  accurate  examination,  could  tell  the  neurologist 
what  he  was  likely  to  find  in  such  cases  in  the  brain. 
Sometimes  there  will  be  thrombosis  in  small  veins.  The 
function  will  not  then  be  lost,  but  only  diminished,  and 
the  loss  may  be  partly  restored.  Sometimes  there  will  be 
a  quasi-embolism,  a  blockage  of  the  artery  which  causes 
total  loss  of  the  function  of  the  corresponding  nuclei. 

Mr.  Priestley  Smith  (Birmingham),  speaking  in 
response  to  the  President's  invitation,  said  he  thought  the 
term  embolism  was  applied  somewhat  too  widely  to  cases 
of  obstructed  retinal  artery.  It  was  impressed  on 
ophthalmology  because  it  was  the  first  cause  of  such 
obstruction  to  be  diagnosed  and  described.  Certainly 
there  were  cases  in  which  the  artery  was  blocked  by  an 
embolus  brought  from  a  distance,  but  he  thought 
Mr.  Coats  would  probably  agree  that  blockage  occurred 
more  frequently  from  other  causes.  The  general  term 
blockage  would  cover  all  such  cases.  Ischasmia,  transitory 
or  permanent,  would  cover  a  still  larger  group.  Transi- 
tory attacks  of  retinal  ischasmia,  especially  those  which 
ultimately  led  to  blockage,  no  doubt  frequently  depended 
on  disease  of  the  vessel-wall,  but  he  thought  that  some 
cases  might  be  reasonably  attributed  to  spasm  of  the 
artery  or  to  temporary  failure  of  heart-action.  The  same 
explanation  was  probably  true  of  certain  cerebral  dis- 
turbances. One  saw  persons  who,  in  early  or  middle 
life,  had  occasional  homonymous  hemianopia,  and  who, 
generally  through  some  alteration  in  their  way  of  living, 
got  completely  rid  of  the  attacks  and  at  no  time  showed 
signs  of  vascular  disease.  It  seemed  probable  that  con- 
ditions which  caused  temporary  suppression  of  circulation 
in  small  cerebral  vessels  might  do  the  same  in  retinal 
vessels.      He  had  no  idea  what  proportion  such  cases  bore 
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to  those  in  which  temporary  ischaemia  was  due  to  vascular 
disease.  In  all  cases,  although  the  artery  might  already 
have  become  permanently  blocked,  it  was  important  to 
ascertain  the  cause  if  possible.  If  it  was  an  embolus 
there  was  probably  nothing  to  be  done.  If  there  had 
been  previous  temporary  attack  of  blindness  it  could  not 
be  embolism,  and  it  would  probably  be  possible  to  find 
some  habit  or  condition  which  could  be  modified,  and  the 
correction  of  which  might  save  the  patient  from  similar 
trouble  in  the  other  eye.  Temporary  attacks  might  last 
two  or  three  minutes,  sometimes  ten  minutes ;  half  an 
hour  was  exceptionally  long  and  involved  some  danger. 
When  the  attack  passed  off  sight  was  generally  completely 
restored,  but  there  were  exceptions ;  although  circulation 
in  the  vessels  might  appear  to  return  completely,  it  did  not 
always  Completely  restore  the  function  of  the  retina.  The 
speaker  recalled  the  case  of  a  barrister  who  probably 
lived  rather  freely  and  who  was  forbidden  to  take  much 
exercise  on  account  of  a  cardiac  lesion.  He  suffered 
from  frequent  temporary  attacks  of  blindness  in  one  eye. 
Eecovery  had  ordinarily  been  complete,  but  on  one 
occasion  the  blindness  lasted  longer  than  usual  and  when 
it  passed  off  a  permanent  central  scotoma  remained. 
There  was  no  visible  blockage  of  any  vessel.  The  speaker 
thought  it  probable  that  temporary  arrest  of  circulation 
if  too  long  continued  might  induce  permanent  mischief  in 
some  of  the  elements  of  the  retina. 

Mr.  Bishop  Harman  desired  to  draw  attention  to  a 
class  of  cases  not  infrequently  referred  to  the  ophthalmic 
surgeon,  which  he  considered  exhibited  the  minimal  form 
of  the  type  of  vascular  disease  under  discussion.  Cases 
of  headaches  of  all  kinds  were  referred  to  us.  Amongst 
these  were  patients  who  suffered  from  chronic,  severe,  and 
most  disturbing  headaches.  The  attacks  lasted  for  days, 
and  were  of  frequent  recurrence,  but  not  regularly 
pei'iodic.  The  patients  were  usually  highly  respectable 
members  of  society  who  regulated  their  lives  to  a  nicety, 
and    often    did   so   because    they    early    found    that    any 
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departure  from    strict    n'gimc  exaggerated   the  liability  to 
attacks.      Usually  they    were    referred  iu   the   hope   that 
some  error  of  refraction  or  of  muscle  balance  would   be 
found,    which,    being   corrected,  would    almost   magically 
banish   these    severe    symptoms.      Often    they   had    been 
seen  by  many  physicians,  and,  like  the  woman  of  Galilee, 
"  were     nothing     bettered,     but     rather     grew     worse." 
Examination  of  the   eyes  showed  very  little  if  any  ocular 
disorder  save  in  the  fundus,  which  would  show  a  definite 
degree  of  arterio-sclerosis.      And  he  believed  this  appear- 
ance indicated  an  equal  sclerosis  of  the   cerebral   vessels, 
and    accounted    for    the    headaches.        He    had  recently 
had    a    group    of    these    cases,   the    first    a  young    man, 
in    whose    condition   nothing    could  be  found   to    account 
for   his   suffering    until   his    eyes    were    examined ;    then 
hard   arteries  were   seen  and  some  old  and  new  retinal 
changes.      In   earlier  years    he  had   had   tubercle  of  the 
lungs,  from  which  he   had  recovered.       The  second  was 
a  man  in  high  position  in  the  East ;  he  had  had  malai-ia  in 
his  early  days  and  recovered.     The  headaches  necessitated 
constant  drugging  and  were  so  bad  that  work  was  pre- 
vented.   His  retinal  arteries  were  sclerosed.    The  third  had 
had  no  previous  illness  of  severity,  but  he  came  of  a  large 
family   with    a    marked    gouty   histoiy.        There    was   no 
evident  kidney  disease  but  definite  sclerosis  of  the  retinal 
arteries.      The  fourth  was  a  lady  who  had  had  an   excep- 
tionally healthy  life,  marrying  early  and  beai'ing    many 
healthy  children.    After  the  climacteric  the  same  unrelieved 
headaches  appeared.      There  was  the  same  sclerosis.    The 
sclerosis    was   never    of  the  extreme  type  called  "  silver 
wire  "   arteries,  only  a  slight  sharpening  of  the  reflex  of 
the  wall,  and  the    evident   loss  of   elasticity  in   that  the 
arteries  compressed   the   veins   where  they   crossed   over 
them.      None   had    albumen    in    the    urine.      All    had    a 
slight  increase  of  blood-pressure,  but  within   the  normal 
range.       This     class    of     case    reminded    him     of     what 
he   had  been   told  as  a  student — that  the   arterioles  had 
a  power  of  telling  what  sort  of  blood  flowed  through  them 
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that  was  almost  sensory  ;  when  the  blood  was  viscous  the 
arterioles  contracted  in  the  endeavour  to  divert  more  of 
the  stream  through  the  eliminative  area.  Now  we  spoke 
of  "  toxaemia,"  but  the  word  explained  matters  no  better 
in  such  cases,  for  no  focus  of  present  disease  could  be 
found.  It  almost  seemed  as  if  some  people  had  congeni- 
tally  an  abnormally  small  eliminative  area,  so  that  one 
single  grave  illness  could  effect  a  permanent  alteration  in 
the  whole  of  the  arterioles.  In  these  patients  drugs  given 
with  intent  to  relieve  the  headache  often  produced  a 
depression  of  spirit  that  was  less  sufferable  than  the  pain. 
He  had  been  much  impressed  with  reports  of  the  beneficial 
effects  of  baths  and  massage,  such  as  were  now  classed 
under  the  name  "  Nauheim."  He  had  known  relief  to 
follow  well-regulated  use  of  such  measures.  The  patients 
felt  the  better  for  the  treatment.  The  results  appeared 
to  be  temporary,  but  they  were  good  so  far  as  they  went. 

Mr.  Richardson  Cross  desired  to  say  a  word  on  some 
points  of  analogy  between  retro-ocular  neuritis  and  reti- 
nitis. He  was  sure  many  cases  of  retro-ocular  neuritis 
were  due  to  hidden  haemorrhage  in  the  nerve  axis.  One 
of  the  most  striking  cases  of  the  kind  he  had  seen  was 
that  of  a  man  in  whom  central  loss  of  vision  occurred  after 
an  admirable  extraction  of  the  lens  by  their  late  friend, 
Sir  Henry  Swanzy.  The  patient,  happening  to  be  in  his 
(Mr.  Cross's)  neighbourhood,  came  to  him,  and  it  was  a 
very  puzzling  case.  There  was  obviously  a  central  scotoma, 
and  it  was  difficult  to  be  sure  that  the  macula  Avas  not  at 
fault.  He  concluded  it  was  retro-ocular  neuritis.  Within 
a  week  or  two  a  small  haemorrhage  appeared  in  the  disc, 
which  had  evidently  found  its  way  down  from  the  centre 
of  the  nerve.  The  patient  got  well.  It  was  a  clinical 
state  to  have  in  mind,  and  the  remarks  which  had  been 
made  in  the  discussion  might  very  well  be  applied  to  many 
cases  of  retro-ocular  neuritis.  He  thought  it  possible  that 
some  cases  of  retro-ocular  neuritis  might  be  due  to  a  spasm 
of  small  vessels  going  to  the  nerve-fibres,  while  others  were 
due  to  small  emboli.    Some  might  be  due  to  slight  oedema, 
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and  others  to  slight  thrombosis.  He  did  not  feel  that  any 
clinical  experience  he  had  of  retinal  haemorrhages  was 
likely  to  be  of  any  special  value  in  the  discussion,  but  he 
had  found  it  of  advantage  to  look  at  retro-ocular  neuritis 
from  the  point  of  view  he  had  mentioned. 

Dr.  Leighton  Davies  said  that,  with  regard  to  arterio- 
sclerosis of  the  eye,  he  had  frequently  observed  arcus 
senilis  occurring  in  a  young  person,  pet.  about  35  years, 
associated  with  fairly  well-marked  arterio-sclerosis  of  the 
retina,  and  he  would  be  interested  to  hear  whether 
other  members  had  noticed  the  same  thing.  He  had  not 
had  an  opportunity  of  observing  a  great  many  cases,  but 
in  a  fair  number  that  had  been  the  case. 

Dr.  Gray  Clegg  asked  as  to  the  prognosis  in  the  matter 
of  vision  in  cases  of  thrombosis  of  the  central  vein.  His 
experience  had  been  that  in  such  cases  it  is  bad,  but 
recently  he  had  a  case,  which  he  had  only  seen  twice,  in 
which  he  diagnosed  this  condition.  On  December  12th, 
1912,  the  vision  was  limited  to  hand-movement  perception 
in  the  upper  half  of  the  field,  but  on  April  18th,  1913,  it 
had  improved  to  -^  with  a  full  field.  It  was  evidently 
one  in  which  the  intra-ocular  circulation  had  been  rapidly 
re-established. 

Mr.  A.  L.  Whitehead  (Leeds)  desired  to  ask  the  opener 
a  question  which  had  been  emphasised — namely,  the 
prognosis  in  these  cases  in  regard  to  life,  which  he 
regarded  as  very  important,  and  one  on  which  we  Avere 
often  required  to  express  an  opinion.  Dr.  Taylor  had  said 
that  these  cases  often  did  not  prove  to  be  so  serious  as 
they  were  at  one  time  regarded.  His  own  experience 
accorded  with  that.  In  many  cases,  if  there  was  no 
evidence  of  nephritis,  there  was  remarkable  recovery. 
There  was  often  complete  restoration  of  vision  if  the 
haemorrhagic  changes  did  not  involve  the  macula,  and  the 
outlook  as  regards  life  was  also  good.  In  a  provincial 
town  there  were  more  opportunities  of  keeping  in  touch 
with  cases  and  following  them  up  than  was  the  case  in  the 
metropolis.      He  believed  that  the  cases  with  the  condition 
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under  discussion  who  died  in  from  one  to  three  years  were 
in  a  distinct  minority,  but  he  would  like  to  hear  the 
valuable  opinion  of  the  openers  on  that  point. 

Dr.  Gordon  Holmes  remarked  that,  as  Prof.  Straub 
had  just  said,  arterio-sclerosis  was,  as  a  rule,  a  general 
disease,  the  majority  of  the  arteries  of  the  body  being1 
affected.  Yet  it  was  well  known  that  in  many  cases  the 
manifestation  of  the  condition  was  very  local.  There  was 
an  example  of  that  in  the  case  of  intermittent  claudication, 
in  which,  as  a  rule,  only  the  arteries  of  the  lower 
extremities  are  involved,  or  are,  at  least,  more  severely 
affected  than  arteries  elsewhere  in  the  body.  Similarly, 
pathologists  frequently  found,  on  the  one  hand,  that  there 
might  be  little  or  no  evidence  of  arterio-sclerosis  of  the 
brain,  and  yet  much  disease  of  the  systemic  arteries ;  and 
conversely,  there  might  be  little  systemic  disease  of 
vessels,  and  marked  sclerosis  of  the  cerebral  arteries. 
That  raised  the  question  which  both  Dr.  Taylor  and  Prof. 
Straub  referred  to,  namely,  what  information  could 
ophthalmoscopic  examination  give  of  the  state  of  the 
cerebral  vessels  ?  At  the  National  Hospital,  the  teaching 
had,  for  years,  been  that  the  state  of  the  retinal  vessels 
was  the  best  guide  one  could  have  as  to  the  state  of  the 
cerebral  vessels.  For  some  years  he  performed  all  post- 
mortems there,  and  though  he  could  not  profess  to  have 
made  very  careful  observations  in  all  cases,  he  certainly 
remembered  one  or  two  cases  in  which  there  was  exten- 
sive retinal  arterial  disease,  chiefly  of  that  form  in  which 
the  arteries  appeared  narrow  and  of  "  silver-wire  "  appear- 
ance and  compressed  the  veins,  and  in  which  it  was 
assumed  there  would  be  therefore  considerable  disease  of 
the  cerebral  vessels  ;  yet  on  post-mortem  examination  the 
vessels  were  found  little  affected.  And  he  certainly  knew 
cases  in  wrhich  there  had  been  extensive  cerebral  arterio- 
sclerosis, and  in  which  there  was  very  little  evidence 
indeed  of  the  disease  in  the  retinal  vessels  during  life. 
Despite  these  isolated  instances, he  believed  it  was  by  means 
of    the  ophthalmoscope  that  one  could  get  the  best  and 
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mosl  trainable  information  witli  regard  to  the  state  of  the 
cerebral  vessels.      Another  point  which  had  been  referred 

to  by  several  speakers  was  as  to  whether  the  prognosis  in 
these  cases  of  severe  disease  of  the  retinal  arteries  was  so 
bad  as  some  years  ago  the  profession  was  led  to  believe. 
He  had  had  considerable  opportunity  of  judging  on  this 
point,  because  at  Queen  Square  Hospital  he  had  the 
opportunity  of  seeing  cases  of  cerebral  arterio-sclerosis, 
and  Dr.  Taylor  had  previously  seen  many  of  those  now 
under  his  care  in  the  out-patients'  department.  He  had 
therefore  the  advantage  of  that  gentleman's  valuable  notes, 
and  could  compare  the  past  condition  with  the  present ; 
many  of  these  cases,  in  which  the  retinal  lesions  had  been 
present  for  years,  were  still  fairly  well,  and  several  were 
still  able  to  follow  their  occupations.  As  a  pathologist  he 
would  like  to  express  his  admiration  of  the  excellent 
specimens  by  which  Mr.  Coats  illustrated  his  paper.  The 
specimens  were  only  excelled  by  the  clear  and  compre- 
hensive manner  in  which  Mr.  Coats  had  dealt  with  the 
pathology  of  arterio-sclerosis.  He  had  never  heard  the 
subject  better  discussed. 

Mr.  P.  C.  Bardsley  said  those  who  had  been  trained  by 
Mr.  Marcus  Gunn  and  had  observed  his  clinical  signs  for 
many  years  had  seen  cases  in  which  all  four  cardinal  signs 
had  been  present,  and  in  which  oedema  and  even  stars  at 
the  macula  had  been  formed,  and  yet  in  after  life  every 
sign  had  disappeared.  He  asked  whether  many  of  these 
signs  in  the  vessels  were  not  simply  due  to  high  tension, 
and  whether  they  did  necessarily  indicate  angio-sclerosis. 
He  had  seen  the  condition  in  pregnant  women  and  in 
children  after  scarlet  fever,  and  he  had  watched  cases  for 
years  afterwards.  A  case  was  published  in  one  of  the 
medical  journals  eighteen  months  ago  in  which  the  descrip- 
tion agreed  with  a  most  advanced  case  of  albuminuric 
retinitis,  but  in  which  every  symptom  had  disappeai'ed  in 
about  three  months.  He  thought  it  was  even  possible, 
ophthalmoscopically,  to  distinguish  between  the  signs  of 
high  tension  and  the  signs  of  angio-sclerosis. 
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Dr.  James  Taylor  said  he  thought  there  was  but  little  to 
reply  to.  He  felt  somewhat  in  a  difficulty  as  to  how  to 
answer  the  questions  regarding-  prognosis  in  this  condition. 
He  believed  that  in  many  of  these  cases  in  which  there 
were  changes  in  the  retina  there  was  associated  arterial 
disease,  and  often  also  kidney  disease.  And  in  such  cases 
the  prognosis  was  very  bad  ;  most  of  these  patients  died 
in  the  first  year  or  two  from  being  seen  for  the  trouble. 
But  there  was  the  class  of  case  to  which  Prof.  Straub 
referred,  of  young  patients  in  whom  thrombosis  had 
occurred,  and  whose  life  might  be  spared  for  many  years. 
He  recently  saw  one  patient  who  six  years  ago  was  under 
his  cai*e  with  thrombosis  of  the  retinal  vein,  and  who 
remained  still  alive.  In  answer  to  Mr.  Bishop  Harman, 
he  did  not  agree  that  it  was  impossible  to  relieve  the 
headaches  of  the  patients  he  described  by  reducing  the 
tension,  or  that  such  measures  would  not  afford  them 
considerable  comfort.  It  was  possible  to  reduce  tension 
without  getting  the  patient  into  the  miserable  state  which 
Mr.  Harman  described.  He  would  doubt  very  much 
the  existence  of  arterio-sclerosis  continuing  over  a  series 
of  years  without  giving  rise  to  some  cardiac  changes, 
possibly  associated  with  renal  changes,  and  he  would 
demur  to  such  patients  being  subjected  to  a  strenuous 
course  of  treatment  by  baths. 

Mr.  Louis  Werner  replied  that  he  would  like  to  refer 
to  the  question  of  spasm  and  arterio-sclerosis  in  explana- 
tion of  these  cases,  because  he  considered  that  they  stood 
on  a  different  basis.  Spasm  of  the  vessels  was  only  an 
inference,  whereas  arterio-sclerosis  was  a  definitely  estab- 
lished fact.  He  was  struck,  in  one  of  the  specimens  which 
Mr.  Coats  showed,  by  the  extreme  narrowness  of  the 
lumen  ;  and  it  was  easy  to  understand  from  that  how  a 
slight  alteration  in  blood-pressure  would  prevent  the 
blood  passing  through  such  a  narrow  aperture.  It  was 
difficult  to  see  how  spasm  could  last  sufficiently  long  to 
produce  permanent  obstruction,  and  one  of  the  papers 
mentioned    that    Prof.    Frey    stated    that    spasm    never 
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appeared  limited  to  a  small  portion  of  a  vessel,  travelling 
along  in  the  way  described  and  seen  in  association  with 
these  temporary  attacks  ;  but  the  spasm  generally  involved 
a  large  part  of  the  length  of  the  vessel.  Mr.  Priestley 
Smith,  in  one  of  the  cases  he  recorded,  noted  obscurations 
occurring  in  both  eyes  simultaneously.  In  one  eye  the 
attack  passed  off,  but  it  remained  permanent  in  the  other. 
In  such  a  case  it  was  unnecessary  to  assume  that  there 
was  a  different  cause  operating  in  each  eye,  and  if  the 
permanent  attack  was  dependent  on  disease  of  the  arteries, 
it  was  much  more  likely  that  the  temporary  obscuration  in 
the  other  eye  was  of  the  same  nature. 

Mr.  G.  Coats,  in  reply,  said  he  fully  agreed  with 
Professor  Straub's  statement  that  in  the  majority  of  cases 
both  sides  of  the  circulation  were  affected.  Endarteritis 
was  nearly  always  present,  and  in  some  cases  it  seemed  to 
be  almost  a  matter  of  chance  whether  the  thrombosis 
which  put  the  finishing  touch  to  the  process  occurred  in 
the  half-occluded  artery  or  in  the  vein.  He  had  seen  two 
cases  of  remarkable  recovery  from  obstruction  of  the 
central  vein ;  in  both  the  haemorrhages  disappeared  com- 
pletely, and  in  one,  a  young  patient,  vision  rose  to  ^. 
He  thought  such  cases  belonged  to  a  separate  group,  in 
which  the  thrombosis  was  due,  not  to  arterio-sclerosis,  but 
to  a  temporary  inflammatory  disease  of  the  vessel-wall. 
Influenza  was  to  be  reckoned  among  the  causes  of  the 
condition,  and  in  some  eyes  which  he  had  examined 
inflammation  was  found  in  the  choroid  and  elsewhere,  as 
well  as  in  the  walls  of  the  retinal  and  central  vessels. 
With  regard  to  the  prognosis  quoad  vitam,  he  had  once 
traced  the  subsequent  course  of  twelve  cases  of  obsti'uction 
of  the  central  vein,  and  he  had  found,  in  agreement  with 
what  Dr.  Taylor  had  said,  that  the  prognosis  depended 
not  so  much  on  the  obstruction  per  se  as  on  the  general 
health  of  the  patient.  If  albuminuria  and  general  arterio- 
sclerosis were  absent  the  patients  might  remain  in  perfect 
health  for  many  years.  With  regard  to  spasm,  he  quite 
agreed  that  it  occurred,  but  it  should  be  remembered  that 
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the  ophthalmoscopic  differentiation  of  true  spasm  from 
simple  collapse  of  the  vessel  was  a  difficult  matter. 
Quinine  amblyopia  was  attributed  with  some  probability  to 
spasm ;  the  difficulty  was  to  account  for  the  permanent 
smallness  of  the  vessels,  for  if  this  were  due  to  thrombosis 
within  the  spastic  arteries  it  seemed  unlikely  that  central 
vision  would  be  recovered.  He  could  not  quite  agree 
with  Mr.  Werner's  statement  that  the  retinal  opacity  in 
obstruction  of  the  central  artery  had  been  proved  to  be 
due  to  oedema.  Hubert's  examination,  and  some  others 
recorded  in  recent  literature,  had  been  made  on  post- 
mortem, and  in  most  instances  on  badly  fixed,  material. 
The  cedema  which  had  been  described  was  very  slight. 
But  the  ophthalmoscopic  appearances  of  cedema  in  cases 
of  choked  disc  and  albuminuria  were  well  known,  and 
even  in  extreme  instances  the  opacity  was  not  so  dense  as 
in  obstruction  of  the  central  artery.  Moreover  in  these 
cases  the  oedema  did  not  spare  the  fovea.  If  the 
condition  was  due  to  a  transudation'  of  fluid  from  the 
vessels  it  was  not  easy  to  see  why  it  should  be  so  much 
more  dense  at  the  posterior  pole ;  even  allowing  for  the 
greater  thickness  of  the  retina  in  that  situation  a  certain 
amount  of  haze  ought  to  be  visible  in  the  periphery.  On 
the  other  hand,  the  explanation  that  the  opacity  was  due 
to  necrosis  of  the  ganglion  cell  and  nerve-fibre  layers 
fitted  in  exactly  with  the  localisation  at  the  macula,  and 
with  the  sparing  of  the  fovea  and  periphery,  where  both 
layers  were  thin  or  absent.  Amaurotic  family  idiocy  was 
an  example  of  the  production  of  a  similar  picture  from 
pure  disease  of  the  ganglion  cells,  without  any  trace  of 
oedema. 
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II.    DISEASES    OF    THE    EYELIDS    AND    CON- 
JUNCTIVA. 

1.   An  operation  for  the  excision  of  the  conjunctival  sac 
and  lid  margins. 

By  Angus  Macnab. 

The  treatment  of  an  empty  socket  has  become  so 
stereotyped  that  a  suggestion  of  any  marked  deviation 
from  the  common  practice  may  at  first  appear  rather 
surprising  ;  for  what  more  can  be  accomplished  than,  with 
the  assistance  of  a  skilful  maker  of  glass  eyes,  the  adapta- 
tion of  a  suitable  artificial  substitute  for  the  lost  globe,  and 
the  application  of  certain  definite  procedures  in  plastic 
surgery  with  a  view  to  rendering  the  empty  conjunctival 
sac  more  fitted  to  hold  and  retain  the  prothesis  with 
comfort. 

Undoubtedly  in  the  "praxis  elegans  "  the  best  results 
are  thus  obtained,  and  cases  must  be  extremely  rare  in 
which  such  methods  of  procedure  will  not  be  successful. 
But  there  is  a  large  group  of  cases  in  which  only  a  very 
partial  success  will  thus  be  achieved,  and  the  final  con- 
dition of  the  patient  will  be  far  from  satisfactory. 

What  are  we  to  do  in  the  case  of  poor  persons  who 
cannot  afford  the  expense  of  even  the  cheaper  forms  of 
artificial  eyes,  or  in  those  who  are  in  a  continual  state  of 
discomfort  while  wearing  such  protheses  as  they  can 
afford,  or  in  those  who  are  inmates  of  public  institutions, 
asylums  or  workhouses,  and  constantly  supply  the  foci  for 
those  outbreaks  of  conjunctivitis  which  are  so  common, 
especially  in  our  insane  asylums  ? 

During  the  last  three  years  I  have  been  responsible 
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for  the  treatment  of  a  large  number  of  such  persons,  and 
have  adopted  a  method  of  treatment  which  I  believe  has 
at  times  been  used  by  others,  but  which  is  only  occasion- 
ally mentioned  vaguely  in  any  of  the  literature  which 
I  have  yet  consulted.  I  claim  no  originality  for  the  idea ; 
the  details  of  the  technique,  however,  are  of  my  own 
elaboration. 

The  treatment,  briefly  stated,  consists  in  the  removal  of 
the  whole  conjunctiva,  with  the  lid  margins  and  the 
tarsal  plates,  the  skin  of  the  lids  being  then  sutured  over 
the  wound,  so  that  the  empty  socket  is  covered  by  a  fold 
of  skin  forming  a  hollow  at  the  base  of  the  orbit. 

The  operation. — As  a  preliminary  the  conjunctiva  is 
repeatedly  cleansed  by  a  solution  of  perchloride  of 
mercury  1  :  2000  ;  if  there  be  any  discharge  from  the 
lacrymal  sac,  the  ordinary  operation  for  excision  of  the 
lacrymal  sac  should  be  performed  before  the  conjunctiva 
is  dealt  with.  The  lids  are  scrubbed  with  ether  soap, 
and  the  disinfection  completed  with  benzine. 

The  rapidity  and  ease  with  which  the  operation  will  be 
performed  Avill  greatly  depend  on  the  absence  of  bleeding, 
and  the  manner  in  which  the  primary  incisions  are  planned 
has  a  considerable  influence  on  the  haemorrhage.  A 
spatula  is  introduced  into  the  sac,  and  the  lids  successively 
stretched  over  it  as  they  are  incised.  I  commence  with 
the  lower  lid,  entering  the  knife  about  3  mm.  from  the  lid- 
margin  and  opposite  the  junction  of  the  inner  quarter 
with  the  outer  three  quarters  of  its  extent.  Cutting  freely 
down  on  to  the  tarsal  plate  the  incision  is  carried, 
parallel  to  the  lid-margin,  to  a  point  just  below  the 
external  canthus  ;  placing  the  spatula  under  the  upper 
lid  a  similar  incision  is  made  which  will  meet  the  former 
at  the  external  tarsal  ligament.  These  incisions  will  pass 
down  into  the  loose  areolar  tissue  on  the  surface  of  the 
tarsal  plates,  and  into  the  orbit  above  and  below  the 
external  tarsal  ligament.  A  pair  of  rather  narrow  strong 
scissors  with  sharp  points  is  introduced  with  one  blade 
above  and  the  other  below  the  external  ligament  and  the 
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two  incisions   are  joined,   some  care  being  observed  that 
the  skin  in  the  angle  is  not  notched  at  the  same  time. 

The  next  step  will  depend  on  the  condition  of  the  con- 
junctiva ;  if  it  be  thickened  and  glistening  white  so  as  to 


Fig.  4. 


be  readily  recognised,  the  edges  of  the  lids  with  the  tarsal 
plates  are  seized  with  a  vulsellum  forceps  and  drawn 
forwards  and  inwards  towards  the  nose,  while  the  con- 
junctiva is  separated  from  the  subjacent  orbital  tissues  by 
means  of  a  pair  of  blunt-pointed  scissors,  until  the  mass 
only    remains   attached  at  the   inner   quarter  of  the   lids 
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which    was    not    incised    at    the    commencement    of    the 
operation. 

If    the    conjunctiva    be    thin,    redundant,    folded,    and 
hyperasmic,  as  is  often  the  case,  it  would  almost  certainly 

Fig.  5. 


be  buttonholed  by  such  a  procedure,  and  it  is  better  to 
introduce  the  left  forefinger  into  the  conjunctival  sac,  and 
stretching  the  membrane,  separate  it  with  the  scissors 
from  the  orbital  tissues  behind  ;  in  these  cases  there  will 
always  Tje  a  rather  free  venous  oozing,  but  as  the  dis- 
section   will  be  directed  by   touch  this  can  be  neglected 
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until  the  sac  is  free  and  thrown  inwards,  when  a  pad 
wrung  out  of  hot  water  will  render  the  Avound  dry.  The 
original  incisions  are  now  completed  by  means  of  a  sharp 
pointed  scissors,  one  blade  being  passed  under  the  skin 
and  the  cuts  made  so  that  the  lines  of  the  incisions  are 
continued  till  they  meet  opposite  the  internal  canthus;  if 
then  the  scissors  be  rotated  at  right  angles,  the  whole 
mass,  consisting  of  the  lid-margins,  conjunctiva  and  tarsal 
plates,  can  be  removed  by  a  single  cut.  At  this  stage 
the  angular  vein  will  be  divided  and  there  will  be  free 
haemorrhage  which  can  easily  be  controlled  by  forceps 
and  ligatures.  The  wound  is  then  closed  by  four  sutures 
of  fishing  gut,  which  pick  up  the  tissues  at  the  bottom  of 
the  wound ;  the  dressing  is  covered  with  a  large  pad  of 
cotton-wool  and  a  pressure  bandage.  Healing  almost 
invariably  takes  place  by  first  intention,  and  there  is  only 
a  thin  scar  to  mark  the  site  of  the  operation. 

The  operation  can  also  be  performed  when  the  remains 
of  a  shrunken  globe  are  present  ;  in  such  cases  the  globe 
is  pulled  forwards  and  dissected  out  with  the  conjunctiva. 

In  cases  where  the  whole  globe  is  present,  and  the 
operation  is  being  originally  performed  instead  of  the 
ordinary  excision,  the  incisions  are  made  in  the  same  way 
as  before  recorded  ;  the  lower  lid  is  then  pulled  up  and 
the  dissection  of  the  tarsal  plate  and  the  conjunctiva  from 
the  orbital  tissues  continued  up  to  the  attachment  of  the 
conjunctiva  to  the  globe,  and  the  capsule  of  Tenon  is 
entered  ;  the  upper  lid  is  treated  in  a  similar  way,  and  the 
excision  continued  by  dividing  the  muscles  and  optic  nerve 
in  the  usual  manner.  The  completion  of  the  operation  is 
by  separating  the  mass  at  the  inner  canthus  as  in  the 
manner  already  indicated. 

The  majority  of  my  patients  have  been  asylum  cases, 
but  I  have  used  the  same  operation  in  a  case  of  malignant 
growth  at  the  external  canthus  which  had  begun  to  invade 
the  conjunctiva  and  cornea,  and  in  which  there  was  no 
recurrence  one  year  after  the  operation.  One  patient  had 
trachoma  in  both  of  his  sockets,  which  contained  shrunken 
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globes  the  results  of  ophthalmia  neonatorum  ;  the  result  of 
the  bilateral  operation  was  naturally  the  complete  cure  of 
the  trachoma. 

I  have  been  greatly  impressed  by  the  enormous  relief 
given  to  the  patients  who  had  discharging  sockets,  and 
have  no  hesitation  in  recommending  it  in  those  persons 
who,  not  wearing  a  prothesis,  go  about  with  a  dirty  shield 
covering  an  empty  socket. 

I  have  had  some  photographs  taken  to  show  the  appear- 
ance resulting  after  the  operation. 

Dr.  Gray  Clegg  (Manchester)  said  he  had  done  a  similar 
operation  in  a  case  in  which  there  was  a  peculiar  growth, 
apparently  an  endothelioma,  brought  about  in  a  socket 
in  which  the  patient  had  worn  a  cracked  glass  eye  for 
a  number  of  years.  It  had  not  been  replaced  or  re- 
enamelled,  and  therefore  its  surface  was  rough.  He 
got  a  man  to  adapt  artificial  lids,  which  were  put  into  the 
hollow  by  spirit  gum,  and  an  artificial  eye.  But  unfortu- 
nately the  patient  did  not  care  to  wear  it,  and  preferred 
to  go  about  with  his  pad  on.  In  cases  where  there  was  a 
particular  desire  for  a  good  cosmetic  result,  it  was  possible 
to  adapt  artificial  lids  with  eyeglasses  in  front  which 
could  be  stuck  on  every  morning  by  the  patient,  so  that 
they  were  scarcely  noticeable. 


2.   Angioma  of  the  conjunctiva. 

By  M.    S.    Ma  you. 

(With  Plate  XII,  fig.  1.) 

E.  C — ,  ast.  63  years.  On  January  15th  she  came  to  the 
Central  London  Ophthalmic  Hospital  complaining  of  a 
growth  on  her  right  eye,  which  she  had  noticed  for  the  last 
four  months  gradually  getting  larger.  It  was  a  red  pul- 
sating growth  of  the  conjunctiva,  freely  movable,  and  made 
up  of  convoluted  vessels.  Her  vision  was  R.  eye  -f%  with 
4-    1*5  added   =    ^,  L.   eye  -j-g-  +   1*5  added  =  ^.      She 
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was  admitted  on  January  31st  and  had  the  growth  excised. 
She  was  discharged  on  February  6th  with  the  wound 
healed. 

Sections  show  spaces  lined  by  endothelium  containing 
blood-corpuscles.  There  was  no  evidence  of  the  tumour 
being  derived  from  pre-existing  vessels. 


3.   (a)   Pannus  {lower  part  of  cornea). 

By  C.  Killick. 

Case  1. — The  pannus  involved  the  lower  part  of  the 
cornea,  and  its  origin  was  very  doubtful.  He  was  glad  to 
have  had  Mr.  Collins's  opinion  on  it,  as  wrell  as  that  of 
Prof.  Straub.  Their  opinions  differed.  Mr.  Collins  con- 
sidered it  trachoma,  with  recent  development  of  pannus. 
Prof.  Straub.  on  the  other  hand,  thought  it  was  superficial 
punctate  keratitis. 


4.  Rodent  ulcer  treated  with  COo  snow. 

By  Leslie  Paton. 

James  L — ,  a?t.  60  years,  seen  at  St.  Mary's  Hospital 
on  March  7th,  1913.  There  was  then  a  large  rodent 
ulcer  close  to  the  lower  lid  of  the  right  eye  and  seem- 
ingly slightly  adherent  at  its  inner  end  to  the  nasal  bone. 
The  ulcer  was  just  over  |  in.  in  length  and  \  in. 
in  breadth  with  raised  indurated  margins.  It  was 
obvious  that  excision  would  result  in  marked  cicatricial 
ectropion,  so  I  resolved  to  treat  it  with  cai'bonic  acid 
snow.  He  has  now  had  nine  applications  of  snow  to  the 
ulcer,  each  application  lasting  40  seconds.  The  result  has 
been  to  give  a  very  definite  imjDrovement,  and  I  think  that 
a  few  more  applications  will  result  in  a  good  plastic  scar. 
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I  show  the  case  as  illustrative  of  the  value  of  C0o  snow 
even  in  large  rodent  ulcers.  There  is,  of  course,  no 
comparison  between  the  ease  and  cost  of  this  mode  of 
treatment  and  radium  treatment,  but  further  I  consider 
that  we  are  in  a  much  better  position  to  control  the 
reaction  produced  by  C02  than  that  produced  by  radium. 
I  have  used  it  now  in  several  cases  and  have  had  very 
satisfactory  results  from  it,  the  main  characteristic  being 
the  plasticity  of  the  resulting  scar. 
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1.  Acute  purulent  keratitis  in  exophthalmic  goitre,  treated 
by  repeated  tarsorrhaphy,  resection  of  cervical  symp>a- 
tltctic  and  X  rays  ;   retention  of  vision  in  one  eye. 

By  F.  A.  Julek. 

Mrs.  S — ,  aet.  36  years,  was  seen  on  May  27th,  1912, 
by  Mr.  Henry  Juler,  to  whom  I  am  indebted  for  per- 
mission to  publish  the  case.  She  was  suffering  from 
extreme  exophthalmos,  with  hypopyon  and  suppurative 
keratitis  in  the  right  eye. 

The  details  of  the  previous  history  have  been  kindly 
supplied  by  Dr.  P.  C.  Bent.  He  first  attended  the 
patient  in  July,  1911,  for  general  debility  and  indigestion. 
In  September  she  began  to  lose  weight,  oedema  of  the 
eyelids  appeared  (there  was  no  albuminuria),  and  the 
skin  showed  a  yellowish-brown  tint.  In  November  there 
was  tachycardia,  pulse  135,  very  marked  tremor,  slight 
enlargement  of  the  thyroid  and  exophthalmos. 

In  January,  1912,  the  exophthalmos  increased,  especially 
in  the  right  eye,  pulse  100  to  120 ;  she  went  into  a 
nursing  home  for  six  weeks,  and  until  May,  with  rest  and 
medical  treatment,  all  the  symptoms  improved  except  the 
proptosis.  This  was  treated  with  lotions,  ice  compresses 
and  protective  bandaging. 

The  general  treatment  was  altered  from  time  to  time ; 
internally,  belladonna  and  arsenic,  Blaud's  pills  and 
digitalis,  and  thyroidectin  tabloids  had  been  used. 

On  May  24th  the  right  eye  had  become  more  proptosed 
and  inflamed.  At  the  time  of  the  visit,  three  days  later, 
there  was  marked  proptosis  of    the  right  eye,  the  con- 
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junctiva  showed  intense  congestion  and  chemosis,  the 
cornea  was  hazy  in  its  whole  extent,  its  lower  half 
ulcerated  and  purulent,  and  hypopyon  was  present. 
There  was  nearly  complete  immobility  of  the  globe  ;  the 
upper  lid  could,  by  an  effort,  cover  the  upper  part  of 
the  cornea  only,  the  lower  lid  could  not  ascend  over  the 
chemosed  conjunctiva. 

The  left  eye  at  this  time  showed  marked  exophthalmos, 
but  no  sign  of  inflammation  ;  movements  of  the  globe 
were  full. 

Under  local  anaesthesia  several  incisions  into  the  right 
orbit  were  made,  and  paracentesis  of  the  anterior  chamber 
performed.  It  was  then  possible  to  bring  the  lids 
together,  and  they  were  bandaged  under  a  wet  dressing. 

During  the  next  three  days  the  proptosis  recurred  and 
the  cornea  became  purulent  in  its  whole  extent ;  as  the 
condition  was  progressing  to  panophthalmitis,  the  eye  was 
removed  under  general  anaesthesia  ;  there  was  no  excessive 
haemorrhage  at  the  operation,  nor  was  there  any  persistent 
oozing  from  the  socket  afterwards. 

On  May  31st  the  surface  of  the  left  cornea  appeared 
roughened  in  its  lower  third,  the  ocular  conjunctiva  in 
the  palpebral  fissure  was  somewhat  congested,  and  the 
movements  of  the  globe  were  slightly  limited.  The 
patient  was  seen  with  Mr.  Treacher  Collins. 

On  the  evening  of  the  same  day,  despite  wet  compresses 
and  irrigation,  the  immobility  of  the  globe  had  increased, 
the  lids  could  barely  meet  with  an  effort,  and  the  corneal 
patch  was  assuming  a  yellow  appearance.  Under  general 
anaesthesia  the  external  canthus  was  divided,  the  orbital 
tension  relieved  by  deep  incisions,  and  tarsorrhaphy 
performed  after  splitting  the  lids.  It  was  found  that  the 
yellow  appearance  was  due  to  adherent  muco-pus  and 
washed  off  in  irrigation. 

After  four  days  the  lid  stitches  gave  way,  and  the 
proptosis  and  cornea  soon  became  as  threatening  as 
before. 

On  June  7th    Mr.    F.    F.   Burghard    exposed    the   left 
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cervical  sympathetic,  arid  removed  the  lower  halt'  pi  the 
superior  ganglion  with  an  inch  of  the  adjacent  nerve. 
The  orbit  was  incised,  the  conjunctiva  detached  from  the 
liinbus  and  brought  together  over  the  cornea,  and  the 
tarsorrhaphy  repeated. 

On  the  third  day  after  operation  the  proptosis  was 
thought  to  be  slightly  less,  and  the  globe  could  be  felt  to 
move  under  the  lids. 

After  ten  days  the  stitches  came  away  or  were  removed, 
and  the  few  strands  of  union  broke  down.  Though  the 
tension  behind  the  globe  was  not  so  great  and  the  cornea 
had  improved,  yet  the  latter  still  looked  threatening.  The 
lids  were  then  kept  in  apposition  for  a  time  by  a  few 
mattress  sutures,  but  the  corneal  suppuration  recurred. 

On  June  29th,  under  general  anaesthesia,  orbital  incision, 
canthotomy  and  conjunctivoplasty  were  repeated,  and 
tarsorrhaphy  performed  with  more  extensive  flap  formation. 

The  lids  remained  closed  for  some  ten  days,  but  only 
one  narrow  band  of  union  persisted.  The  cornea,  how- 
ever, healed,  and  no  further  ulceration  has  taken  place, 
whilst  the  conjunctiva  gradually  became  less  congested. 

X-ray  treatment  to  the  thyroid  gland  was  commenced 
by  Dr.  Harrison  Orton  on  June  20th.  The  patient  had 
six  treatments  up  to  August,  and  then  went  away  much 
improved  in  health.  In  September  a  second  course  of  six 
treatments  at  weekly  intervals  was  commenced,  followed 
by  three  at  fortnightly  intervals,  and  finally  three  more"  at 
intervals  of  one  month. 

Condition  on  April  4<th,  1913. — Patient  looks  and  feels  in 
good  health.  She  has  gained  over  two  stone  in  weight 
since  July,  1912.  Pulse  80,  thyroid  normal  to  palpation, 
tremor  very  slight,  sometimes  absent. 

The  left  eye  is  still  proptosed,  though  the  exophthalmos 
is  less  than  it  was.  The  lids  cover  the  globe  almost  com- 
pletely without  any  effort.  A  narrow  fibrous  band  con- 
nects them  at  the  junction  of  the  outer  and  middle  third 
of  the  lid  border.  The  movements  of  the  globe  are  full. 
The  right  socket  is  fuller  than  is  usual  after  enucleation. 


ACUTE  PURULENT  KERATITIS  IN   EXOPHTHALMIC  GOITRE.      61 

Vision  j^p.  There  is  a  nebula  on  the  lower  part  of  the 
cornea;   the  pupil  is  active  but  small  (2  mm.). 

The  rarity  of  this  complication  of  exophthalmic  goitre 
decided  me  to  bring  this  case  before  the  Society,  and  to 
investigate  the  literature  on  certain  points,  especially  (a) 
the  pathology  of  the  corneal  involvement,  (b)  the  effect  of 
sympathectomy  on  exophthalmos,  (c)  treatment. 

Sattler  (1)  has  collected  the  published  cases  of  corneal 
involvement  in  exophthalmic  goitre  up  to  1907.  They 
range  from  a  mild  desquamating  keratitis  to  an  acute 
suppuration,  resulting  in  loss  of  the  eye.  He  refers  to 
forty  cases  in  which  both  eyes  were  lost,  nine  cases  with 
complete  loss  of  vision  in  one  eye  and  partial  loss  in  the 
other,  and  fourteen  cases  with  complete  opacity  of  one 
cornea.  There  have  also  been  published  milder  cases  insult- 
ing in  partial  opacity  of  the  cornea  of  one  or  both  eyes. 

In  the  severe  types  local  therapy  has  often  availed  but 
little;  the  condition  has  progressed  in  spite  of  bandaging, 
tarsorrhaphy,  lotions,  cautery,  curetting  ;  in  some  cases  the 
suppuration  has  even  started  after  prophylactic  tarsor- 
rhaphy, others  have  been  relieved  by  tarsorrhaphy. 

The  cause  of  the  keratitis  was  thought  by  A.  von 
Graefe  (2)  to  be  neuroparalytic,  but  evidence  of  this  is 
not  forthcoming;  the  sensibility  of  the  cornea  is  diminished 
early,  but  the  same  fact  can  be  demonstrated  over  most 
corneal  infiltrations ;  further,  there  is  no  evidence  of  loss 
of  function  in  other  branches  of  the  ophthalmic  division  of 
the  fifth  cranial  nerve. 

Keratitis  e  lagophthalmo  explains  the  majority  of  the 
mild  cases,  by  desiccation  of  the  epithelium  from  exposure 
followed  by  secondary  infection  and  ulceration. 

In  the  more  acute  types  the  chief  features  are  increase 
in  exophthalmos,  immobility  of  the  globe,  congestion  of 
the  lids,  marked  chemosis  and  destruction  of  the  cornea ; 
the  latter  commences  as  a  superficial  desquamation  in  the 
lower  part  and  continues  as  a  rapid  purulent  infiltration 
which  extends  to  the  whole  cornea  and  results  in  perfora- 
tion or  total  necrosis. 
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There  are  several  factors  at  work  :  firstly,  an  exacer- 
bation of  the  exophthalmos  from  a  vascular  turgescence 
of  the  orbital  contents  ;  this  is  probably  due  in  some  way 
to  thyroid  activity,  though  there  are  some  who  still  hold 
that  the  sympathetic  is  at  fault ;  secondly,  the  pressure 
of  the  sclera  against  the  separated  lids  ;  this  causes  a 
partial  strangulation  of  the  ocular  conjunctiva,  increasing 
the  congestion  and  chemosis  in  the  palpebral  fissure,  and 
must  impair  the  nutrition  and  natural  resistance  of  the 
cornea ;  finally,  the  desiccation  of  the  exposed  cornea, 
which  permits  the  entrance  of  micro-organisms. 

This  course  was  well  seen  in  the  first  eye  of  the  case 
above  related,  and  the  explanation  is  borne  out  by  obser- 
vations on  the  second  eye  ;  though  orbital  incision  and 
tarsorrhaphy  had  to  be  repeated  three  times,  on  each 
occasion  when  the  lids  separated  again,  the  corneal  con- 
dition had  improved  and  the  globe  was  more  mobile. 

Von  Poppen  (3)  had  a  case  in  which  he  obtained  tempo- 
rary improvement  by  snipping  the  outer  canthus  to  relieve 
the  pressure  of  the  globe  against  the  lids,  but  tarsorrhaphy 
was  not  performed  and  both  corneae  finally  necrosed. 

Pooley  (4)  has  related  a  case  in  which  the  left  eye 
was  lost,  but  the  right  was  only  slightly  affected  ;  in  this 
patient  the  left  had  always  shown  a  much  higher  degree 
of  exophthalmos. 

Sattler  (1)  points  out  that  corneal  suppuration  is  com- 
moner in  the  more  severe  cases  of  exophthalmic  goitre, 
for  twelve  patients  out  of  sixty-three  died  not  long  after- 
wards ;  he  considers  that  there  must,  in  addition,  be  some 
toxaemia  which  reduces  the  corneal  resistance. 

The  present  patient,  on  the  other  hand,  was  in  very 
fair  condition,  and  Dr.  R.  W.  Collum  administered  chloro- 
form and  ether  mixture  four  times  with  no  ill-result. 

The  non-union  of  the  first  tarsorrhaphy  in  the  present 
case  gave  warrant  for  the  performance  of  sympathectomy 
on  the  left  side.  Since  1895  this  operation  has  been 
done  for  exophthalmic  goitre  in  France,  and  especially 
by  Jaboulay  and  Jonnesco. 
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I  have  been  able  to  find  only  a  few  cases  in  which  the 
operation  was  done  in  the]  presence  of  corneal  suppura- 
tion. 

One  was  a  case  of  Reclus  and  Faure  (5),  with  marked 
proptosis  and  nearly  complete  immobility  of  the  globes. 
It  is  reported  that  on  the  evening  after  the  operation  the 
lids  could  be  closed  for  the  first  time  in^ten  years,  and  in 
three  weeks  the  exophthalmos  was  very  much  diminished. 

In  another  case,  operated  on  by  Gr.  Marchant  (6),  there 
had  been  exophthalmos  for  four  years  with  slight  keratitis  ; 
bilateral  resection  of  the  superior  cervical  ganglion  with 
four  centimetres  of  the  cord  below  resulted  in  immediate 
diminution  of  the  exophthalmos,  whilst  two  days  later  the 
globes  were  completely  covered  by  the  lids. 

Jonnesco  (7)  had  a  case  in  which  sight  had  been  lost 
for  one  and  a  half  years  owing  to  corneal  opacity  ;  vision 
amounted  to  perception  of  light,  and  the  patient  had  to 
be  led  about.  Total  bilateral  resection  of  the  cervical 
sympathetic  was  followed  by  great  diminution  in  the 
exophthalmos,  the  vision  improved,  and  the  patient  was 
able  to  get  about  by  himself. 

The  results  of  this  operation  were  collected  by  Bala- 
cescu  (7)  in  1902.  "We  are  here  chiefly  interested  in  the 
effect  on  exophthalmos  :  Out  of  forty-one  cases,  improve- 
ment  in  this  symptom  was  noticeable  in  thirty-four  after 
a  few  hours  or  days,  in  three  cases  one  eye  only  was 
improved,  in  four  there  was  no  effect.  Later  results  are 
given  in  twenty-five  cases,  and  showed  marked  improve- 
ment in  or  disappearance  of  the  symptom  in  nineteen 
cases,  no  change  in  three,  increase  in  three,  the  last 
observation  being  two  and  a  half  months  to  five  years 
after  operation. 

Of  the  three  cases  which  showed  increase  of  exoph- 
thalmos, one  (Peugniez)  improved  at  first,  but  the  patient 
returned  with  exaggeration  of  the  general  symptoms, 
suppuration  of  both  cornea?  took  place,  and  death 
occurred  seven  weeks  after  the  second  operation.  In 
another  case  (Soulie)  there  was  initial  improvement,  but 
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recurrence  set  in  and  exophthalmos  appeared  for  the  first 
time. 

Jaboulay's  later  results  (8),  published  in  1911,  do  not 
give  the  effect  on  the  exophthalmos,  hut  he  expressed 
himself  pleased  with  his  results. 

In  the  present  case  there  was  no  marked  recession 
after  section  of  the  nerve,  though  it  was  thought  that  the 
proptosis  showed  a  slight  reduction  on  the  third  day  :  it 
has  been  suggested  that  some  improvement  might  follow 
any  operation  in  the  neighbourhood  of  the  thyroid 
gland. 

On  the  whole,  therefore,  when  allowance  is  made  for 
the  enthusiasm  of  the  early  operators,  it  appears  that  in 
some  cases  exophthalmos  has  decreased  after  section  of 
the  cervical  sympathetic,  but  that  this  result  is  by  no 
means  always  attained,  and  in  one  case,  at  least,  suppura- 
tion of  both  corneas  has  occurred  some  time  after  resection 
of  both  sympathetics  in  the  neck. 

The  question  of  partial  thyroidectomy  in  exophthalmic 
goitre  has  been  discussed  by  Berry  (9)  in  the  Lettsomian 
lectures  of  this  year,  and  he  gives  his  reasons  for  viewing 
the  operation  with  favour  in  suitable  cases.  The  same 
matter  was  also  before  the  Royal  Society  of  Medicine  (10) 
last  year,  when  varying  opinions  were  stated.  Several 
surgeons  had  noticed  greater  diminution  in  the  exoph- 
thalmos on  the  side  from  which  the  thyroid  lobe  had 
been  removed.  On  the  other  hand,  I  have  recently 
heard  of  a  case  in  which  acute  purulent  keratitis  caused 
total  loss  of  vision  a  considerable  time  after  apparently 
successful  thyroidectomy. 

Treatment  with  X  rays  in  exophthalmic  goitre  is  still 
sub  judice ;  many  observers  have  reported  favourably  of 
the  procedure ;  but  it  appears  that  some  care  is  necessary 
to  avoid  too  extensive  fibrosis  of  the  gland,  for  a  condition 
of  myxcedema  may  be  the  final  result. 

Dr.  Orton  reports  that  he  has  treated  a  large  number 
of  cases  with  X  rays,  and  that  they  nearly  all  show 
marked    improvement.      In    his    experience    the     exoph- 
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tlialmos  persists  longer  than  any  other  manifestation, 
though  this  ultimately  yields. 

In  conclusion,  with  regard  to  treatment  of  this  com- 
plication of  exophthalmic  goitre,  consideration  of  the 
present  case  suggests  that  orbital  incision  and  free  tarsor- 
rhaphy should  be  the  first  step,  and  may  be  repeated 
if  necessary.  It  is  important  to  relieve  the  pressure  of 
the  globe  against  the  lids,  and  after  splitting  the  latter 
skin  flaps  can  be  obtained  from  the  region  of  the  outer 
canthus  and  brought  together  so  as  to  diminish  tension. 

The  question  of  partial  thyroidectomy  or  sympathec- 
tomy must  remain  doubtful,  and  in  each  case  the  general 
condition  of  the  patient  is  of  import.  Contra-indications 
given  by  Berry  include  enlarged  thymus,  dilated  heart  or 
other  evidence  of  visceral  degeneration.  X-ray  treatment 
may  prove  of  value,  especially  if  operation  is  contra- 
indicated. 

Some  of  the  cases  with  severe  general  symptoms  may 
appear  hopeless,  but  it  is  to  be  remembered  that,  as  Sattler 
has  pointed  out  (1),  such  cases  have  sometimes  improved 
remarkably  when  the  acute  eye  manifestations  have 
subsided. 
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The  President  remarked  that  Mr.  Juler  in  this  paper 
had  reported  a  very  serious  case,  and  he  hoped  it  would 
be  adequately  discussed.  He  supposed  many  members 
had  seen  cases  almost  as  severe  as  that  now  recorded. 
The  only  one  of  the  kind  in  his  own  experience  was  even 
more  severe  from  the  fact  that  in  spite  of  treatment, 
including  practically  all  the  methods  with  the  exception  of 
excision  of  the  superior  cervical  ganglion,  both  eyes  were 
completely  destroyed. 

Mr.  H.  E.  Juler  said  that  as  he  was  the  operator  in  this 
case  the  meeting  might  expect  a  few  remarks  from  him. 
He  felt  much  obliged  to  Mr.  Frank  Juler  for  having 
brought  the  case  forward,  because  he  did  not  think  he 
would  have  had  the  enthusiasm  to  do  so  himself.  But  he 
agreed  that  it  was  well  to  record  such  cases,  because 
of  the  help  that  they  afforded  to  others.  Corneal  affec- 
tions in  Graves's  disease  were  very  rare,  and  when  cases 
came  under  one's  care,  corneal  trouble,  either  keratitis  or 
ulcer,  was  seldom  seen.  When  it  did  occur,  however, 
treatment  was  difficult.  As  the  author  had  already  said, 
the  results  of  the  operative  procedures  had  been  very 
poor  considering  the  number  of  cases  which  had  been 
treated.  With  regard  to  the  operative  treatment  in  this 
case,  first  of  all  there  were  three  tarsorrhaphies,  all  severe 
operations  on  the  lids,  and  in  each  case  the  sutures  came 
away  again,  owing,  to  chemosis.  The  conjunctiva  gave 
much  trouble  by  coming  forward  and  pulling  out  the 
sutures.      Some  time  had  been  gained,  and  that  was  all. 
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After  the  three  tarsorrhaphies,  they  were  at  their  wits' 
ends  to  know  how  to  deal  with  the  second  eye.  Mr. 
Treacher  Collins  was  therefore  called  in,  and  it  was  agreed 
among  them  that  this  method  was  the  best  surgical  pro- 
cedure for  the  present.  After  the  stitches  came  away  the 
first  time  they  called  in  Mr.  Burghard,  knowing  that  he 
was  experienced  in  such  cases,  and  that  gentleman  advised, 
as  an  additional  measure,  the  excision  of  a  portion  of  the 
left  superior  cervical  ganglion  and  the  sympathetic  nerve. 
This  was  done,  and  the  second  tarsorrhaphy  was  performed 
with  a  very  free  division  of  the  outer  canthus.  Again  the 
stitches  broke  through,  although  after  the  closure  of  the 
lids  and  the  healing  of  the  neck  wound  the  globe  had 
receded,  and  the  movements  of  the  eye,  which  before  had 
been  abolished,  could  be  felt  under  the  closed  eyelid. 
Having  recently  heard  from  his  friend  Sir  Mackenzie 
Davidson  and  others  of  the  good  effects  of  X  rays  in  cases 
of  Graves's  diseases,  they  called  in  Dr.  Harrison  Orton,  who 
strongly  advised  their  employment  in  addition  to  what  had 
already  been  done.  But  the  eyelids  became  separated 
again,  and  then,  at  Mr.  Treacher  Collins's  suggestion,  he 
decided  to  dissect  up  the  conjunctiva  from  the  circum- 
ference of  the  cornea,  dissect  it  back  as  far  as  possible,  and 
draw  it  forward  over  the  ulcer  which  had  formed  below. 
The  edges  were  brought  together  by  a  continuous  suture. 
The  dissection  was  considerable — quite  as  much  as  he  dared 
do.  He  went  back  nearly  a  centimetre,  i.  e.  nearly  as  far 
as  the  horizontal  meridian  of  the  globe.  Another 
tarsorrhaphy  was  done,  but  that  broke  down  also. 
Still,  the  ulcer  was  a  little  better,  and  it  was  thought 
useless  to  attempt  to  unite  the  lids  any  more,  because,  in 
his  opinion,  enough  liberties  had  already  been  taken,  and 
the  marks  made  by  the  previous  suturings  were  rather 
formidable.  He  scarcely  expected  the  patient  to  recover 
sight,  but  she  did.  The  important  point  was  to  ascertain 
which  procedure  caused  the  improvement.  If  the  pro- 
ptosis  had  not  been  cured  the  other  surgical  procedures 
would  have  been  useless.      Was  the  improvement  due  to 
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the  surgical  operation  on  the  eye,  or  to  the  excision  of  the 
sympathetic,  or  to  the  X  rays? 

Mr.  Coulter  (Newport)  said  reference  had  been  made 
to  the  rarity  of  these  cases,  and,  therefore,  he  would 
relate  briefly  from  memory  the  history  of  a  somewhat 
similar  case  which  had  been  under  his  care.  The  patient, 
a  man,  aet.  40  years,  had  very  severe  exophthalmic  goitre, 
and  developed  a  corneal  ulcer  in  one  eye,  which,  in  spite 
of  non-operative  treatment,  perforated,  and  the  eye  was 
lost.  His  second  eye  showed  superficial  desquamation 
and  cloudiness  of  the  cornea;  therefore,  under  local 
anaesthesia,  a  broad  median  tarsorrhaphy  was  performed. 
Although  the  proptosis  was  extreme  the  tarsorrhaphy  held, 
and  the  eyelids  remained  united  for  months.  The  general 
condition  was  bad,  and  the  man  had  a  huge  thyroid 
gland,  therefore,  after  consultation,  it  was  decided  that 
half  the  thyroid  should  be  removed.  That  was  done  by 
Mr.  Greer  under  ether  anaesthesia,  but  in  order  to  avoid 
shock  and  mental  agitation  as  much  as  possible,  recourse 
was  had  to  a  ruse.  The  patient  was  told  he  would  be 
given  something  to  smell  each  day.  At  first  a  little  sal 
volatile  was  presented  to  him,  next  he  had  some  open 
ether  on  several  consecutive  days,  and  finally  one  morning 
the  anaesthetic  was  completed,  and  one  half  of  his  thyroid 
was  removed.  The  patient  subsequently  expressed  pleasure 
that  he  did  not  know  when  the  operation  was  going  to 
take  place.  The  ocular  condition  subsequently  improved 
very  much,  as  also  did  his  general  health,  and  the 
proptosis  gradually  diminished.  Ultimately  the  patient 
recovered  with  good  vision.  When  last  seen,  although 
his  general  condition  was  not  good  from  the  ordinary 
point  of  view,  he  was  much  better  than  he  had  been.  In 
that  case  also,  as  in  Mr.  Juler's,  it  was  not  easy  to  know 
how  much  good  the  treatment  produced,  but  a  definite 
improvement  in  the  local  and  general  condition  followed 
the  thyroidectomy,  and  it  seemed  probable  that  the  second 
cornea  would  have  gone  to  the  bad  in  the  same  way  as  its 
fellow  did,  if  the  lids  had  not  been  united  so  as  to  protect  it. 
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Mr.  Leslie  Paton  remarked  that  Mr.  Juler  had  referred 
to  a  case  which  he,  the  speaker,  had  been  interested  in, 
that  of  a  patient  in  whom  fairly  free  thyroid  removal,  i.e., 
the  whole  of  the  right  lobe  and  isthmus,  was  followed  by 
complete  loss  of  both  eyes.  This  patient  was  an  American 
lady,  who  had  been  operatedupon  by  Dr.  Mayo,  of  Rochester, 
N.Y.  She  had  been  sent  over  to  this  country  to  convalesce. 
But  here  the  symptoms  recurred  in  a  very  severe  form. 
He  saw  her  two  years  ago,  in  June,  and  when  he  was 
sent  for  to  the  patient  in  the  Channel  Islands,  he  found 
the  cornea  of  the  left  eye  was  already  sloughing.  In 
neither  eye  could  the  cornea  be  covered  by  the  lids.  The 
tension  in  both  eyes  was  +  3,  and  it  was  practically 
hopeless  to  attempt  to  do  anything  in  the  way  of  sclero- 
tomy under  the  circumstances.  There  was  just  the 
possible  chance,  he  thought,  of  saving  the  right  eye,  but 
very  little  chance  of  saving  the  left.  He  did  a  free 
tarsorrhaphy  in  both  eyes,  uniting  the  lids  after  rawing 
the  whole  extent  of  the  lids  from  the  puncta  to  the  outer 
canthus.  It  was  an  extremely  difficult  operation,  because, 
first  of  all,  there  was  the  question  whether  the  patient 
would  be  able  to  stand  the  general  anaesthetic  at  all. 
Her  pulse  was  120,  mounting  up  to  an  uncountable  rate. 
One  could  feel  that  there  was  a  running  movement  in  the 
artery,  but  the  separate  impulses  could  not  be  counted, 
and  the  patient  was  also  delirious  at  the  time.  The 
doctor  in  attendance  was  very  unwilling  to  administer  an 
anaesthetic.  Therefore  he  had  to  perform  the  operation 
under  very  light  anaesthesia  indeed.  The  stitches  held 
for  three  days,  and  then  broke  away.  Then  Dr.  Car- 
ruthers  removed,  under  light  anaesthesia,  the  very  severely 
affected  left  e}7e,  which  by  this  time  had  perforated. 
The  other  eye  he  sewed  up  again  under  anaesthesia,  and 
put  in  deep  anchor  stitches.  Both  times  the  orbital 
tissue  was  freely  incised,  the  only  way  to  keep  the  lids 
together  being  to  split  the  canthus  and  incise  the  orbital 
tissue.  This  time  the  stitches  held  for  four  days.  He 
Avas  sent  for  again  three  weeks  after   the  first  operation. 
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The  orbit  from  which  the  eye  had  been  removed  was 
looking  fairly  well,  but  was  still  much  swollen.  In  the 
second  eye  the  cornea  was  grey,  the  upper  lid  was  at 
least  3  mm.  above  the  corneal  margin,  and  while  she  was 
conscious,  though  not  reasonable,  it  could  not  be  pulled 
down  at  all.  Her  husband  had  come  from  America,  but 
it  was  thought  undesirable  to  do  more  until  Dr.  Mayo 
had  been  communicated  with  by  cable.  The  reply  was 
that  he  thought  anything  should  be  done  which  was 
advised.  Mr.  Ivor  Back  was  sent  for  from  London, 
with  the  idea  of  resecting  the  cervical  sympathetic.  But 
unfortunately  this  was  the  right  eye,  and  it  was  the  right 
thyroid  lobe  which  had  been  removed  with  the  isthmus. 
And  previously  to  that  Dr.  Mayo  had  tied  both  upper  and 
lower  thyroid  arteries  on  that  side.  There  had  been  two 
very  severe  operations,  and  hence  there  was  a  large 
amount  of  cicatricial  tissue  in  the  neighbourhood.  Mr. 
Back  decided — he  thought  quite  rightly — that  it  was 
impossible,  with  all  that  cicatricial  tissue,  to  do  a  sympa- 
thectomy. A  further  attempt  was  made  to  sew  the  lids 
together;  but  in  a  few  days  the  stitches  burst  again,  and 
the  eye  had  to  be  removed.  Immediately  the  second  eye 
was  removed  the  patient's  general  condition  improved. 
She  had  been  practically  delirious  for  three  weeks.  Since 
the  lady's  return  to  America  she  had  written  to  him  a 
letter  of  twenty-eight  pages,  by  her  own  hand,  saying 
that  she  could  now  enjoy  life  and  take  things  easily,  and 
that  her  general  condition  had  been  better  from  the  time 
of  the  removal  of  the  second  eye  than  it  had  been  for  a 
long  time  before.  This,  therefore,  was  a  case  in  which 
very  severe  exophthalmos  followed  on  free  thyroidectomy 
by  a  skilled  and  famous  surgeon.  It  was  impossible  at 
the  moment  to  go  into  the  bearing  of  such  a  case  on  the 
pathology  and  treatment  of  acute  Graves's  disease,  but 
such  cases  must  make  the  advocates  of  free  thyroid 
removal  pause  and  consider  whether  in  the  present  stage 
of  our  knowledge  such  a  radical  procedure  was  justifiable 
on  purely  empirical  grounds. 
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Mr.  Priestley  Smith  referred  to  a  method  of  uniting 
the  lids  which  he  believed  he  had  described  to  the  Society 
many  years  ago,  although  it  had  not  been  published. 
Possibly  it  might  not  be  known  to  all  the  members.  It 
gave  very  strong  union.  The  idea  was  to  split  both  lids 
rather  deeply,  and  to  pass  sutures  through  them  in  such 
a  way  as  to  draw  together  the  bottoms  of  the  two  grooves, 
and  thus  to  give  broad  contact  between  the  cut  surfaces. 
The  lids  having  been  split  to  a  somewhat  greater  length 
than  that  of  the  adhesion  desired,  a  silk  suture  was  passed 
through  the  upper  lid  from  without  so  that  it  reappeared 


Fig.  6. 
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at  the  bottom  of  the  groove;  it  was  then  passed  into  the 
bottom  of  the  opposite  groove  and  out  through  the  skin; 
it  was  then  passed  in  again  at  a  point  three  or  four  milli- 
metres to  right  or  left,  through  both  lids  as  before,  and 
emerged  near  to  its  point  of  entrance.  Two  or  more 
sutures  of  this  kind  were  placed  side  by  side,  drawn 
tight,  and  tied  separately  on  the  upper  lid.  The  diagram 
explains  the  procedure.  The  speaker  had  used  this  method 
many  times  after  excision  of  the  eye  in  persons  for  whom 
an  artificial  eye  was  not  desirable.  In  a  woman  suffering 
from  exophthalmic  goitre  with  ulceration  of  the  lower  third 
of  the  cornea,  he  had  saved  the  eye  by  uniting  the  outer 
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two  thirds  of  the  lid  margins.  The  fellow  eye  was  simi- 
larly treated  a  little  later.  By  turning  the  eyes  a  little 
to  the  right  or  the  left,  the  patient  could  make  use  of  one 
or  other  eye  in  spite  of  the  partial  union  of  the  lids.  To 
be  successful  in  such  cases,  the  lids  should  be  united,  he 
thought,  before  the  protrusion  of  the  eyes  had  become 
extreme. 

Mr.  Treacher  Collins  said  he  saw  the  patient  who  was 
the  subject  of  Mr.  Juler's  paper  three  times  in  consultation 
with  Mr.  Henry  Juler.  On  the  first  occasion  it  was  agreed 
that  it  would  be  best  to  try  and  unite  the  lids,  and  he 
suggested  that  Mr.  Juler  should  adopt  the  method  which 
Mr.  Priestley  Smith  had  described— the  method  by  which 
the  lids  were  sutured  after  having  been  first  split  in  the 
way  shown  on  the  diagram.  Mr.  Juler  sutured  them  in 
that  way,  and  the  stitches  cut  out  and  left  nasty  gaps  in 
the  lid  margins.  One  of  the  striking  features  of  the  case 
was  the  marked  oedema  of  the  conjunctiva  below  the  cornea 
— a  hard,  brawny  oedema;  it  was  this  which  prevented 
the  stitches  from  holding.  The  oedema  seemed  to  be 
maintained  largely  by  pressure  of  the  lower  lid,  which  lay 
like  a  tight  band  against  the  globe.  It  was  above  this 
band  that  the  brawny  oedema  was  situated.  After  the 
lids  had  separated,  Mr.  Juler  asked  him  to  see  the  case  a 
second  time  with  him,  and  it  was  then  apparently  in  a  very 
hopeless  and  severe  condition,  and  so  he  considered  it  was 
justifiable  to  adopt  a  hazardous  procedure.  He  suggested 
that  Mr.  Burghard  should  be  called  in  to  see  if  he  could 
be  induced  to  excise  the  patient's  superior  cervical  sympa- 
thetic ganglion.  It  was  some  weeks  afterwards  that  he 
next  saw  the  case  ;  then  the  proptosis  was  decidedly  less, 
and  there  was  freer  movement  of  the  eyes.  This  gradual 
subsidence,  he  was  inclined  to  think,  was  the  result  of  the 
excision  of  the  sympathetic  ganglion.  As  might  have 
been  expected,  the  subsidence  had  been  very  slow,  and  at 
that  time  the  cornea  was  ulcerated.  It  seemed  to  him 
that  if  they  could  only  gain  time,  by  suturing  the  lids 
again,  and   so  protecting  the  cornea   a   little  longer,  the 
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proptosis  would  still  further  subside  and  the  lids  close 
naturally  over  the  globe.  In  order  to  take  every  precau- 
tion to  protect  the  cornea,  he  thought  it  wise  to  have  a 
double  barrier;  first,  to  dissect  up  the  conjunctiva  from 
the  corneal  margin,  put  in  a  purse-like  suture  and  draw 
it  over  the  cornea,  and  secondly,  to  suture  the  lids  again. 
Mr.  Juler  did  this,  but  found  it  difficult  to  dissect  up  the 
conjunctiva  because  of  its  cedematous  condition.  In  order 
to  relieve  the  pressure  of  the  lower  lid  against  the  globe, 
he  thought  it  would  be  better,  instead  of  doing  canthotomy, 
to  split  the  lid  vertically. 

Mr.  W.  H.  Jessop  congratulated  Mr.  Juler  on  the 
excellent  result  considering  the  gravity  of  the  case.  Seven 
years  ago  he  published  in  vol.  xvi  of  the  Transactions 
notes  of  three  cases  of  exophthalmic  goitre  with  severe 
ocular  lesions  occurring  in  St.  Bartholomew's  Hospital,  and 
also  collected  notes  of  twenty-two  published  cases.  One 
of  his  cases  was  treated  for  the  proptosis  by  partial 
tarsorrhaphy,  but  the  operation  rather  exaggerated  than 
otherwise  the  chemosis  and  both  eyes  were  lost.  In  con- 
sequence of  this  case  and  the  results  of  the  published 
cases  he  would  be  indisposed  to  operate  by  partial  tarsor- 
rhaphy on  cases  over  forty  years  of  age.  He  had  had  for  the 
last  seven  months  under  his  care  a  lady,  set.  62  years,  the 
subject  of  Graves'  disease,  who  had  proptosis  and  extreme 
chemosis  in  both  eyes.  This  case  was  the  oldest  on  record 
with  ocular  complications,  and  owing  to  the  general  condi- 
tion no  operation  had  ever  been  deemed  practicable.  The 
treatment  had  been  puncturing  the  chemosed  conjunctivas 
frequently,  pilocarpine  drops  at  night,  and  great  care  in 
washing  the  eyes  with  sterilised  water  and  applying 
sterilised  oil.  The  condition  of  the  eyes  to-day  was  improv- 
ing. The  ocular  movements  were  not  so  restricted;  the 
chemosis  not  so  marked;  the  vision  in  each  eye  was  fair. 
The  corneas  had  never  been  affected,  and  the  fundi  were 
normal.  This  case  was  especially  interesting  as  showing- 
how  long  extreme  chemosis  and  proptosis  might  last 
without  the  cornea  being  involved. 
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Mr.  Bishop  Harman  expressed  the  opinion  that  the 
failure  of  tarsorrhaphy  in  these  cases  was  due  to  their 
attempting  something  that  was  well-nigh  impossible. 
The  lids  were  designed  to  cover  an  eyeball  that  had  a 
certain  prominence,  and  the  skin  of  the  lids  was  very 
little  if  at  all  elastic  to  immediate  stretching,  so  that  no 
power  would  enable  stitches  to  withstand  the  strain  of 
an  excessively  prominent  globe  and  a  swollen  conjunctiva. 
The  operation  could  be  made  a  success  if  they  adopted 
the   procedure  of  the    general    surgeon  in    opei'ating   for 

Fig.  7. 


Skin  incision  to  permit  drawing  lids  over  prominent  globe,     i'.  i 
Incisions,     r.  r.  Raw  surfaces  left  when  lids  were  drawn  together. 


cleft  palate.  In  that  operation  the  surgeon  obtained 
approximation  of  the  soft  tissues  by  making  wide  lateral 
incisions  so  as  to  allow  the  tissues  to  give  and  meet  each 
other  in  the  middle  line.  If  they  were  to  do  this  in 
tarsorrhaphy  the  difficulty  would  be  overcome.  Wide 
curved  incisions  should  be  made  through  the  skin  of  the 
lids  only  ;  in  the  upper  lid  just  below  the  brow  (i),  in 
the  lower  lid  just  above  the  line  of  the  orbital  margin  (i"). 
Then  the  lids  would  slide  forward  over  the  conjunctiva 
and  globe  and  meet  with  ease  and  without  tension  and 
could  be  stitched  together  (Fig.  7).  He  had  not  done 
this  in  a  case  of  exophthalmos  for  he  had  not  had  such 
a  case,  but  he  had  done  it  with  success  in  lids  shortened 
by  injury  and  after  excision  of  parts  for  rodent  ulcer,  and 
in  states  in  which  one   could  not  have  hoped  for  success 


ACUTE  PURULENT  KERATITIS    IN  EXOPHTHALMIC  GOITRE.      75 

by  other  means.  The  raw  surfaces  (r)  presented  no  diffi- 
culty ;  the  skin  could  be  re-united  if  the  expedient  were 
temporary,  or  grafted  if  permanent. 

Mr.  Inglis  Pollock  asked,  in  regard  to  the  excision  of 
the  sympathetic  ganglion,  why  the  operators  took  only  the 
lower  half  of  it  ?  He  had  done  work  himself  upon  the 
sympathetic  in  rabbits,  and  he  found  it  was  most  important 
to  take  the  entire  ganglion  in  order  to  produce  any  effect 
on  the  eye.  It  was  so  near  the  cranium  that  it  was  very 
difficult  to  get  the  entire  ganglion  away.  In  such  cases 
he  advocated  the  taking  away  of  the  lower  part. 

Mr.  Johnson  Taylor  said  he  considered  that  Mr. 
Jessop's  suggestion  was  a  very  good  one,  and  was  a  dis- 
tinct gain.  He  would  like  to  ask  Mr.  Juler  as  to  the 
method  of  stitching  the  conjunctiva  over  the  cornea. 
Was  it  done  completely,  so  as  to  quite  cover  the  cornea 
above  and  below,  or  only  partially  ?  (Mr.  Juler,  sen.  : 
We  tried  to  cover  the  cornea  entirely,  but  did  not  succeed.) 
Another  point  was  as  to  Mr.  Paton's  remarks  on  the 
necessity  of  putting  the  patient  under  general  anaesthesia 
for  doing  tarsorrhaphy.  He  did  not  consider  general 
anaesthesia  was  necessary  ;  it  could  be  done  quite  as  well 
under  novocain  and  adrenalin.  (Mr.  Paton  :  The  point 
was  that  there  was  no  possibility  of  doing  anything  under 
local  anaesthesia  because  the  woman  was  so  delirious. 
One  could  not  expect  quietude.  I  do  not  know  how  much 
morphia  she  had  had.  I  do  not  think  one  could  have  done 
anything  under  local  anaesthesia.)  With  the  injection  of 
novocain  and  suprarenal  extract  and  the  application  of 
solid  cocaine  to  the  edges  of  the  lids,  he  could  have  done 
the  operation  easily.  It  was  true  that  he  had  never  had 
such  a  severe  case  as  that  related  by  Mr.  Frank  Juler,  and 
he  hoped  he  never  wrould  have.  In  the  early  moderate 
cases  he  had  been  much  struck  by  the  advantage  derived 
from  the  application  of  cold  to  the  part,  as  opposed  to 
heat.  Some  time  back  he  saw  a  patient  who  had  been 
treated  by  a  friend  by  means  of  local  heat.  He  was  an 
Irishman,  and  applied  a  hot  potato.      The  patient  came  to 
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him,  the  speaker,  and  he  applied  cold  lotion s,  which  added 
a  good  deal  to  his  comfort. 

Mr.  Frank  Juler,  in  reply,  alluded  to  the  question  of 
partial  tarsorrhaphy.  Total  tarsorrhaphy  was  not 
thoroughly  carried  out  in  the  first  instance  in  the  left  eye 
of  this  patient,  as  it  was  not  thought  very  important  to  sew 
the  lids  up  completely  ;  hence  a  small  piece  of  conjunctiva 
was  left  at  the  nasal  margin  of  the  palpebral  aperture, 
and  it  was  the  swelling  of  this  piece  which  made  the 
stitches  burst  through  sooner  than  they  otherwise  would 
have  done.  This  suggested  that  partial  tarsorrhaphy 
would  have  been  of  no  value.  The  suggestion  put  forward 
by  Mr.  Bishop  Harman  sounded  a  good  one,  and  at  the 
last  tarsorrhaphy  the  flaps  were  used  from  the  outer  side 
of  the  lids,  and  a  greater  effect  was  obtained  in  the  last 
instance.      No  use  had  been  made  of  oil  drops  in  the  case. 


2.   Exostosis  of  the  orbit  ? 
By  Chas.  Wray. 


Mrs.  E — ,  set.  73  years,  came  to  the  Croydon  General 
Hospital  for  the  first  time  on  April  5th,  1913.  There 
was  very  marked  proptosis,  though  movements  of  the 
globe  were  free  in  all  directions  and  to  an  equal  extent. 
Vision  in  the  L.E.  -2\  c  +  2  sph.  f .  R.E.  -3%  c  +1*50 
sph.  c  +  1  cyl.,  ax.  V.  %.  The  pupils  were  equal  but 
somewhat  sluggish.  There  was  no  history  of  pain, 
"  though  one  eye  had  ached."  The  patient  was  unaware 
that  there  was  anything  wrong  with  the  eye  until  three 
weeks  ago.  On  April  ]2th  the  veins  seemed  a  little  full 
though  the  fundus  appeared  healthy  in  every  other  respect. 
The  fields  were  slightly  contracted  in  all  directions  and  the 
vision  reduced  to  -j^-.  On  April  23rd,  vision  in  the 
affected  eye  was  reduced  to  y^-. 

Present  condition. — The  eye  is  proptosed  directly  for- 
wards   though    perhaps    with    a    bias    downwards.      The 
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pupils  are  equal  and  respond  well  to  light  and  accommoda- 
tion. The  movements  of  the  globe  are  free  within  narrow 
limits,  and  especially  in  an  upward  direction.  There  is 
great  distension  of  the  retinal  veins,  some  tortuosity  of 
the  arteries  and  a  few  haemorrhages  about  the  disc,  the 
surface  of  which  is  rather  deeply  congested. 

Dr.  Melville  has  kindly  furnished  me  with  an  X-ray 
photograph,  and  his  report  is  as  follows  :  "  There  is  a 
densely  opaque  shadow  obscuring  the  right  orbit,  which 
in  the  antero-posterior  plane  appears  to  encroach  ?  on 
the  right  frontal  sinus/'  "  ?  Exostosis  of  orbit  on  account 
of  density  of  shadow."  (Card  specimen.) 


3.    Endothelioma   of  the   lacrimal  gland. 
By  Chas.   Wray. 

Mrs.  S —  has  had  a  certain  amount  of  ptosis  for 
upwards  of  nine  months,  but  first  noticed  "  swelling " 
four  to  five  months  ago.  At  one  time,  about  September, 
1912,  she  had  double  vision,  but  only  when  she  looked  at 
money.  Under  pot.  iod.  and  Hg.  the  growth  seemed  to 
become  perceptibly  less,  but  of  late  this  has  not  been  the 
case — indeed,  the  growth  has  steadily  increased.  The 
vision  =  E.E.  -^,  c  +  0-50  |. 

Until  a  few  weeks  ago  the  tumour  occupied  the  position 
of  the  right  lacrimal  gland,  but  was  sufficiently  large 
to  close  the  lids.  Three  weeks  ago  a  small  piece  was 
removed  for  microscopic  examination.  Since  then  the 
growth  is  a  little  smaller,  and  the  patient  can  open  the 
eye  slightly.  The  movements  of  the  globe  are  fairly  good 
with  the  exception  of  upwards,  in  which  direction  they 
are  slightly  limited.  The  globe  is  pushed  downwai'ds  and 
directly  forwards.  The  outline  can  be  distinctly  felt,  and 
the  entire  growth  gives  the  impression  of  an  enlarged 
lacrimal  gland.  There  is  certainly  considerable  power 
in  the  levator.      No  enlarged  glands.      Fundus  normal. 
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Clinical  research  report. — "  This  is  an  atypical 
growth  composed  of  small  cells  arranged  in  a  somewhat 
alveolated  manner  in  close  relationship  to  thin-walled 
vessels.  There  is  practically  no  stroma  apart  from  the 
vessels. 

"  The  long  history  and  the  general  appearance  suggests 
that  it  is  really  an  endothelioma  such  as  would  arise  in 
the  lacrimal  gland.      It  is  probably  not  malignant." 

(Card  specimen.) 


PLATE  III. 

Fig.  1  illustrates  Mr.  A.  C.  Hudson's  paper  on  Double  Colo- 
boma  of  Lens  with  Peculiar  Lens  Opacities  (p.  190). 

Fig.  2  illustrates  Mr.  Sydney   Stephenson's  case  of  Striate 
Clearing  of  Corneal  Cicatrices  (p.  79). 
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IV.    DISEASES    OF    THE    CORNEA. 

1.  Striate  clearing  of  corneal  cicatrices. 
By  Sydney  Stephenson. 
(With  Plate  III,  fig.  2.) 

Jane  L — ,  set.  26  years,  was  first  seen  by  me  in 
October,  1906.  She  stated  that  both  eyes  had  been 
badly  inflamed  nine  years  ago,  and  that  the  condition  had 
lasted  for  several  months. 

Present  state. — No  dental  stigmata  of  hereditary 
syphilis,  but  fine  rhagades  are  present  at  the  angle  of  the 
mouth  on  the  right  side.  R.V.  =  -§-  partly ;  L.V.  =  ^. 
The  condition  is  one  of  residual  opacities  of  the  cornea, 
the  result  of  interstitial  keratitis.  Each  cornea  shows 
curious  opacities  and  Hirschberg  vessels.  R.E. :  The 
opacities,  which  occupy  roughly  the  middle  of  the 
lower  half  of  the  cornea,  remind  one  of  a  feather  or  of  a 
pressed  fern,  and  form  an  exceedingly  pretty  figure;  but 
in  order  to  bring  out  the  finer  points  the  use  of  a  magni- 
fying glass  is  necessary.  L.E. :  A  somewhat  similar  but  less 
well-marked  design  is  present  in  the  central  parts  of  the 
cornea.  The  right  fundus  shows  nothing  abnormal,  but 
there  are  some  pigmentary  changes  towards  the  periphery 
of  the  lower  hemisphere  of  the  left  fundus. 

Family  history. — Unknown. 


2.  Annular  opacity  of  cornea  icith  curious  and  movable 
vascular  formations  between  annulus  and  limbus;  both 
eyes  affected  equally. 

By  Chas.  Wray. 

Miss  X — ,  set.  24  years,  was  sent  to  the  Croydon  Hospital 
by  Dr.  M.  Jackson,  of  Purley.     Two  months  ago  he  noticed 
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the  appearance  of  the  cornea  now  present.  Vision  |}  in 
each  eye.  Glasses  needed :  R.  +  2  ;  L.  +  1*75.  During 
the  period  she  has  been  under  observation  she  has  been 
taking  Hg.  and  pot.  iod.  The  disease  during  that  time 
has  got  no  worse,  but  it  is  doubtful  if  there  is  any 
improvement. 

Each  cornea  presents  what  at  a  distance  looks  like  an 
arcus  senilis  occurring  much  further  from  the  limbus  than 
is  usual.  This  pseudo  arcus  is  elliptical  in  shape  with  the 
long  diameter  horizontal  and  is  made  up  of  very  fine 
deeply  seated  opaque  dots,  but  in  this  area  there  does  not 
appear  to  be  a  trace  of  any  form  of  vascular  formation. 
The  centre  and  adjoining  parts  of  the  cornea  are  quite 
clear.  The  entire  area  between  the  arcus  and  the 
limbus  is  occupied  by  a  hazy  zone  2— 2-5  mm.  wide.  This 
is  seen  to  contain  parallel  blood  capillaries  which  are 
traceable  quite  to  the  edge  of  the  arcus.  Examination 
with  a  pencil  or  by  pushing  the  lids  against  it  shows  it  is 
freely  movable,  doubtless  on  the  surface  of  Bowman's 
membrane.  (Card  sjiecimen.) 


3.  Late  stage  of  keratitis  disciformis. 

By  Chas.  Wray. 

A.  W — ,  aet.  33  years.  This  patient  was  exhibited  at 
a  meeting  of  the  Society  held  last  January,  1912.  He  then 
had  a  typical  keratitis  disciformis.  Since  then  he  has 
taken  hyd.  c  creta  and  large  doses  of  pot.  iod.  The 
opacity  is  certainly  a  little  thinner.  By  May,  1912, 
the  characteristic  deep  grey  border  had  almost  gone,  and 
vision,  after  a  rather  wide  optical  iridectomy,  was  ^.  At 
the  present  time  the  opacity  is  still  dense.  Traces  of  the 
characteristic  grey  edge  may  still  be  seen,  but  as  the  edge 
has  changed  concentric  lines  have  appeared  as  in  the 
case  figured  in  Fuchs'  text-book,  only  the  lines  in  this 
patient    are    much    less    marked.      The    case    raises    the 
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question,  Are  the  concentric  lines  merely  a  feature  of  the 
later  stage  of  the  disease?  (Card  specimen.) 

Mr.  Treacher  Collins,  discussing  the  case  of  annular 
keratitis,  said  he  showed  before  the  Society  some  years 
ago*  a  case  almost  exactly  similar,  and  a  drawing  of  it 
appeared  in  the  Transactions.  He  did  not  regard  it  as  a 
case  of  keratitis ;  it  seemed  like  an  arcus  senilis,  situated 
very  far  in.  His  own  patient  was  much  older  than 
Mr.  Wray's  and  she  also  had  senile  ptosis,  which  he 
treated  by  operation,  with  very  marked  improvement. 

Mr.  Richardson  Cross  said  he  thought  the  case  shown 
was  one  of  unusual  position  of  the  conjunctiva.  It  did 
not  seem  like  arcus  senilis.  It  was  probably  an  unusual 
congenital  prolongation  downwards  of  the  conjunctiva, 
which  stretched  much  more  over  the  cornea  than  usual. 
The  membrane  was  freely  movable  over  what  was  no 
doubt  corneal  tissue. 

Mr.  Treacher  Collins  said  he  would  recommend  Mr. 
Wray  to  watch  the  case  for  a  few  months  before  taking 
any  procedure  of  the  kind  mentioned. 

Mr.  Richakdson  Cross  expressed  the  same  view. 


4.  Calcareous  degeneration  in  old  corneal  opacity. 
By  Mr.  Worton. 

L.  B — , female,  set.  52  years,  attended  Moorfields  Hospital 
on  April  23rd,  1913,  as  out-patient  in  Mr.  Coats's  clinic. 

She  wished  to  have  something  done  to  remove  a 
disfigurement  affecting  the  right  eye.  The  disfigurement 
complained  of  consisted  of  a  yellowish-white  plaque  of 
about  3  or  4  mm.  diameter  lying  a  little  below  and  to  the 
outside  of  the  centre  of  the  right  cornea  but  encroaching 
largely  on  the  pupillary  area.  The  surface  of  the  cornea 
over  the  opacity  was  slightly   irregular,   and    the   opacity 

*  Transactions,  vol.  xxix,  1909,  p.  22o,  pi.  xi,  fig.  3. 
VOL.    XXX11I.  C 
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itself,  superficial  at  one  point,  became  deeper  as  it  spread 
out  into  the  substance  of  the  cornea.  On  examination 
with  the  corneal  microscope  the  plaque  was  seen  to  be 
made  up  apparently  of  masses  of  crystals,  and  this 
crystalline  structure  could  even  be  made  out  with  the  loupe. 
V.R.  -j^g,  not  improved. 

The  right  pupil  dilated  freely  under  a  mydriatic.  The 
good  vision  of  the  affected  eye  was  explained  by  the  fact 
that  a  small  crescentic  area  on  the  inner  side  of  the  pupil 
was  practically  free  from  opacity. 

The  patient  stated  that  over  thirty  years  ago  she  attended 
Moorfields  and  was  treated  for  interstitial  keratitis  of  the 
right  eye.  She  remembers  that  the  treatment  consisted  of 
insufflations  of  calomel  powder,  and  that  she  had  some 
ointment  but  no  lotions  to  use. 

Since  that  time  no  treatment  has  been  carried  out. 

She  further  remarked  that  the  disfigurement  had  become 
of  late  years  much  more  noticeable. 

It  is  proposed  to  tattoo  the  opacity. 

Dr.  Mackay  (Edinburgh)  said  that  some  years  ago  he 
had  under  his  care  a  young  gentleman  who  had  a  plaque 
about  the  same  size  as  this  one,  following  upon  what  was 
believed  to  have  been  a  strumous  keratitis,  though  he  did 
not  see  the  patient  in  the  early  stage.  It  consisted  largely 
of  crystalline  matter.  He  had  not  risked  further  scarring 
by  excising  a  piece,  but  he  hazarded  the  opinion  that 
probably  they  might  be  cholesterine  crystals.  The  use  of 
of  a  very  weak  solution  (1  per  cent.)  of  chloroform  water 
as  a  lotion,  extending  over  months,  Avas  followed  by  a 
complete  clearing  up  of  the  crystalline  appearance,  though 
some  faint  grey  opacity  still  remained.  He  suggested  that 
in  this  case,  before  scraping  or  taking  away  a  portion  for 
microscopic  examination,  such  a  lotion  might  be  tried. 


83 


V.    DISEASES    OF    THE    UVEAL    TRACT. 

1.    hitra-ocular  hemorrhage  or  neoplasm. 
By  Chas.  Wray. 

The  patient  injured  his  eye  by  a  fall  on  a  bed  iron  on 
December  12th,  1912.  At  the  same  time  he  injured  his 
jaw  and  knocked  two  teeth  out.  He  could  see  perfectly 
well  for  two  to  three  hours  afterwards.  The  eye  then 
became  closed  on  account  of  swelling  of  the  face.  The 
upper  lid  was  perhaps  more  swollen  than  the  lower. 
Eight  days  later  he  was  able  to  open  the  eye,  but  found 
he  could  not  see  with  it.  He  is,  however,  quite  sure  that 
the  vision  was  good  up  to  the  time  of  the  accident,  and, 
indeed,  immediately  afterwards. 

The  patient  came  to  the  Croydon  General  Hospital  for 
the  first  time  on  March  29th,  1913.  The  pupils  were 
equal.  Vision  in  the  right  eye  ^ ;  in  the  left  it  was 
reduced  to  fingers.  On  ophthalmoscopic  examination  a 
large  grey  new  formation  could  be  indistinctly  seen  occupy- 
ing the  greater  part  of  the  vitreous  chamber  and  shading 
off  imperceptibly  towards  the  ciliary  region.  The 
waviness  of  the  retina  and  the  peculiarity  of  the  vessels 
such  as  is  seen  in  detached  retina  could  not  be  made  out, 
and  there  appeared  to  be  a  suspicion  of  flocculi,  but  on 
account  of  vitreous  haze  no  details  could  be  satisfactorily 
made  out.  On  April  3rd,  that  is,  five  days  after  his  first 
visit,  he  attended  a  clinical  meeting  at  the  Western 
Ophthalmic  Hospital,  on  which  occasion  he  was  found  to 
have  a  considerable  amount  of  hemorrhage  in  the  anterior 
chamber,  and  blood  could  also  be  seen  in  considerable 
quantity  in  the  vitreous.  On  examination  with  Hertzel's 
lamp  the  left  pupil  was  almost  dark.      As  the  history  was 
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suggestive  of  haemorrhage  rather  than  neoplasm  fche  patient 

was  put  on  thyroid  extract,  with  the  result  that  in  four  days 
the  blood  had  quite  disappeared  from  the  anterior  chamber, 
and  likewise  a  good  deal  of  that  in  the  vitreous  which  had 
been  obscuring  the  growth. 

Present  condition. — The  pupils  are  equal  and  the 
consensual  reactions  good  ;  tension  normal.  On  ophthal- 
moscopic examination  a  white  mass  is  seen  occupying 
two  thirds  of  the  field  and  presenting  somewhat  of  the 
appearance  of  a  very  shallow  funnel.  Its  surface  is 
obscured  by  vitreous  haze  and  no  vessels  can  be  seen  with 
certainty,  except  at  the  periphery  and  immediately  behind 
it.  The  edges  of  the  growth  can  be  focussed  with  difficulty, 
but  the  extremely  rapid  way  in  which  the  hemorrhage 
disappeared  under  thyroid  extract  suggests  there  may  be 
in  this  position  a  considerable  development   of   capillaries. 

Personal  history. — No  specific  history,  but  the  patient 
appears  to  bleed  a  good  deal  after  slight  injuries.  Recently 
a  finger-cut — half  an  inch  long  on  the  index  finger — bled 
nearly  all  day.  Slight  injuries,  however,  do  not  seem  to 
discolour  the  skin  to  a  greater  extent  than  in  other  persons. 
Recently  he  had  a  tooth  removed  under  cocaine.  The 
extraction  was  painless,  and  this  would  suggest  the  drug 
acted  well,  but  the  socket  bled  for  about  a  quarter  of  an 
hour  after.  As  the  solution  always  contains  adrenalin  or 
its  equivalent  this  haemorrhage  is  not  without  significance. 
The  father  is  said  also  to  bleed  a  good  deal. 

(Card  specimen.) 


2.   Double  rupture  of  choroid  beiween  the  macula  and  the 
disc  with  V.  -j— ft-. 

By  Chas.  Wkay. 

N.  S — ,  aet.  26  years.  Injured  his  eye  by  falling  on  a 
drawer  on  March  14th  of  this  year.  On  the  26th  of  that 
month  he   came   to   the   eye    department   of   the    Croydon 
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Hospital.  On  ophthalmoscopic  examination  he  was  found 
to  have  a  double  rupture  of  the  choroid  between  the  disc 
and  macula.  The  first  and  longer  one  is  nearly  a  disc's 
width  from  the  papilla  and  skirts  roughly  about  a  third 
of  its  circumference.  At  the  lower  part  there  is  a  small 
tear  running  towards  the  lower  part  of  the  disc.  External 
to  the  large  tear  and  apparently  just  internal  to  the  macula 
is  a  smaller  one  concentric  with  the  other  and  correspond- 
ing to  its  lower  two  thirds. 


June  30th. — >V.  in  unaffected  eye  - 


6- 

(Card  specimen.) 


3.    Sarcoma  of  the  ciliary  body,  left  eye. 
By  Malcolm  L.   Hepburn. 

Emma  C — ,  set.  55  years,  came  to  the  Royal  London 
Ophthalmic  Hospital  under  my  care  on  April  17th,  191.'}. 

She  first  noticed  her  eye-sight  defective  for  near  objects 
two  years  ago,  and  she  had  glasses  from  an  optician  which 
appear  to  have  suited  her. 

Three  months  ago  she  noticed  that  "  something  Avas 
coming  over  the  sight  from  below  "  in  the  left  eye.  This 
dimness  has  gradually  increased  up  to  the  present  time. 

R.V.  ^  with  correction. 

L.V.  -3^3  pt.      No  improvement.      T.n. 

In  the  left  eye  there  is  a  small  pigmented  spot  in  the 
sclera  1  mm.  from  the  limbus,  situated  down  and  out,  and 
into  this  an  enlarged  vessel  can  be  seen  to  disappear. 

The  anterior  chamber  is  of  normal  depth  except  down 
and  out,  where  the  iris  is  pushed  forwards,  and  a  black 
mass  is  seen  at  the  periphery  pushing  the  iris  tissue  aside 
and  causing  a  puckering  towards  the  pupillary  border. 
By  oblique  illumination  a  globular  swelling  is  seen  extend- 
ing up  to  the  back  of  the  iris,  and  apparently  originating 
from  the  ciliary  body.  It  is  also  easily  visible  by  direct 
illumination  without  dilatation  of  the  pupil. 

There  are  some  small  globular  opacities  in  the  lens, 
and  the  disc  and  rest  of  the  fundus  are  healthy,  except 
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for  a  small  pigmented  spot  at  the  macula  about  one  tenth 
the  size  of  the  disc,  with  a  bright  coloured  area  round  it. 

(Card  specimen.) 


4.   Choroidal    vascular    affection    of   the    macula,  probably 
thrombosis. 

By  Malcolm  L.  Hepbuen. 

(With  Plate  IV.) 

Phillip  T — ,  aged  63  years,  blacksmith,  came  to  the 
London  Hospital  in  April,  1913,  under  the  care  of  Mr. 
Listei',  to  whom  I  am  indebted  for  leave  to  show  this  case. 
His  history  was  that  he  has  been  gradually  losing  the 
sight  in  the  left  eye  for  about  two  years. 

R.V. :   j£q  c  +  2*5  sphere  =  §■ .      Fundus  normal. 

L.V.  :   Hand-movements. 

The  pupils  show  rather  sluggish  reaction  to  light  on 
both  sides,  but  the  tension  is  normal. 

The  accompanying  drawing  sufficiently  illustrates  the 
ophthalmoscopic  appearance,  and  the  affected  area  is 
raised  to  the  extent  of  2*5  D.  above  the  rest  of  the 
fundus. 

The  diagnosis  lies  between  a  neoplasm  and  some  vascular 
affection,  either  of  inflammatory  or  purely  obstructive 
origin. 

I  think  any  swelling  of  this  size,  arising  from  inflam- 
matory causes,  would  have  given  rise  to  much  more  extensive 
disturbance  in  the  outlying  parts  of  the  choroid  and 
retina,  and  would  not  have  retained  for  so  long  such  a 
distinct  and  well-marked  border. 

There  remains  the  question  of  new  growth  as  compared 
with  a  purely  vascular  affection.  The  pigmentation  and 
swelling  are  alone  in  favour  of  the  former,  whereas  the 
time  the  condition  has  existed,  the  broken-up  appearance 
of  the  pigment  which  is  mixed  with  small  brilliant  spots 


PLATE  IV. 

Illustrates  Mr.  Malcolm  L.  Hepburn's  paper  on  Choroidal 
Vascular  Affection  of  the  Macula,  probably  Thrombosis 
(p.  86). 
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of  exudate,  the  oedema  round  the  lower  and  inner  edge,  all 
point  to  some  form  of  vascular  obstruction  ;  and  a  slowly 
forming  thrombus,  probably  affecting  both  artery  and 
vein,  would  adequately  account  for  the  ophthalmoscopic 
picture.  [Card  specimen.) 


5.   Inflammatory  affection   of   the  choroidal  blood-vessels 
at  the  macula. 

By  Malcolm   L.  Hepburn. 

Mrs.  A.  S — ,  ast.  40  years,  came  under  my  care  at  the 
Royal  London  Ophthalmic  Hospital,  complaining  of 
headaches  after  reading.  She  has  some  slight  hyperme- 
tropic astigmatism  in  both  eyes,  and  the  vision  in  the  right 
eye  is  counting  fingers,  and  in  the  left  ^.  She  was  aware 
of  the  fact  that  the  vision  in  the  right  eye  was  not  so 
good  as  that  of  the  left,  but  she  gave  no  history  to  account 
for  it,  and  concluded  that  the  condition  had  been  present 
since  birth. 

Confined  to  the  macular  region  alone,  there  is  a  circular 
area  of  white  fibrous  tissue  denser  in  the  centre  than 
elsewhere  ;  the  outer  margin  is  somewhat  irregular  and 
fringed  with  pigment,  which  shows  a  considerable  amount 
of  proliferation  in  this  region,  but  very  little  elsewhere. 

This  all  points  to  some  very  severe  inflammatory  distur- 
bance produced  probably  by  a  septic  embolus  in  the  choroidal 
vessels  at  the  macula  and  which  has  stopped  short  of 
panophthalmitis.  In  its  retrogressive  stage  a  large  amount 
of  fibrous  tissue  development  has  occurred,  which  has  thus 
limited  the  pigment  proliferation  to  the  margin  of  the 
affected  area.  (Card  specimen.) 
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6.  Detached  retina,  (?)  neoplasm. 
By  Inglis  Taylor. 

P.  H — ,  aet.  17  years,  van  guard,  came  to  the  Western 
Ophthalmic  Hospital  March  17th,  1913.  R.V.  =  f,  no 
hypermetropiaj  L.V.  =  -^r.      History  of  one  week. 

There  is  a  raised,  boat-shaped,  yellowish  patch  at  the 
left  macula  with  (?)  new  vessels  running  over  it,  con- 
siderable detachment  of  the  lower  and  outer  half  of  the 
retina,  and  some  oedema.  No  pain  ;  tension  fuller  than 
R.E.  (?)  Neoplasm.  Highest  part  of  detachment  seen 
with  +  8  D.  sph. 

March  31st,  1913.  —  Tension  still  fuller  than  R.E. 
Appearance  at  macula  not  nearly  so  definite  in  shape  and 
more  extended.      Appears  to  be  inflammatory. 

April  17th,  1913.— L.V.  =  -0%.  Detachment  of  choroid 
below  macula,  and  retina  detached  all  over  lower  part  of 
globe.  T.  +  1.  No  K.P.  Detachment  defined  in  parts 
c  +  9  D.  sph. 

At  this  time  shown  at  Moorfields.  Since  then  has  been 
in  bed  and  taking  iodide  of  potassium.  The  condition  is 
considerably  improved,  detachment  not  so  deep,  the  macular 
region  is  better  defined,  and  the  choroidal  detachment  less 
evident. 
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1.    Thrombosis  of  the  retinal  veins. 
By  A.  W.  Ormond. 

A.  C — ,  set.  19  years.  This  patient  was  shown  at  a 
meeting  of  the  Ophthalmologieal  Society  on  October  18th, 
1906,  as  a  case  of  "?  thrombosis  of  the  retinal  veins  in  both 
eyes  in  a  boy,  ret.  12  years." 

The  following  note  was  then  made  : 

"  On  examining  the  fundus  of  the  right  eye  a  small, 
yellowish  mass  was  noticed  on  the  superior  nasal  vein  near 
the  disc,  and  extensive  recent  haemorrhages  were  found  in 
all  parts  of  the  periphery  of  the  fundus,  the  best  marked 
being  upwards  and  outwards,  amongst  the  branches  of 
the  superior  temporal  vein.  The  peripheral  venules  in 
that  area  were  dark  in  colour,  distended  and  tortuous. 
These  venules  could  be  seen  joining  together  to  form  a 
larger  branch,  which  became  lost  in  a  mass  of  haemor- 
rhage and  exudation.  Beyond  this  the  vein  was  repre- 
sented by  a  minute  thread,  which  gradually  enlarged,  and 
on  reaching  the  disc  was  of  usual  size. 

"  The  arteries  were  normal  in  appearance,  and  were  in 
no  way  affected. 

"  Similar  changes  could  be  seen  in  the  left  eye,  the 
vitreous  in  that  eye  being  slightly  hazy." 

He  was  not  under  observation  again  until  January  of 
this  year,  1913,  when  he  presented  himself  at  Guy's 
Hospital  complaining  that  the  sight  of  his  left  eye  had 
recently  failed,  whilst  his  right  eye  had  remained 
unaltered.      On  examination,  a  large  mass  of  haemorrhage 
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could  be  seen  at  the  lower  part  of  the  vitreous  chamber, 
and  the  whole  of  this  medium  was  cloudy. 

V.:   R.E.  f;  L.E.-6%. 

He  was  admitted  to  the  hospital  and  kept  in  bed. 
Wassermann  reaction  was  negative. 

Von  Pirquet  doubtful. 

Koch's  test  was  carried  out.  Patient  experienced 
malaise  and  frontal  headache,  had  a  local  reaction  at  the 
site  of  inoculation,  and  in  twenty  hours  there  was  a  smart 
rise  of  temperature,  which  remained  up  for  thirty-six 
hours  and  then  fell  to  normal.  Since  his  previous  exa- 
mination he  has  lost  his  father  and  eldest  brother,  both 
from  acute  tuberculosis. 

The  haze  in  the  vitreous  gradually  cleared  sufficiently 
to  allow  the  fundus  to  be  seen,  and  there  are  numerous 
isolated  patches  of  pigment  scattered  all  over  the  peri- 
phery of  the  fundus ;  also  some  quite  white  patches. 
These  changes  are  in  the  line  of  the  vessels  and  do  not 
affect  the  cenh'al  part  of  the  fundus  so  much  as  the  peri- 
phery. The  old  thrombosed  veins  can  still  be  seen,  aud 
in  several  places  tiny  venules  have  enlarged  and  taken 
the  place  of  the  thrombosed  channels.  I  think  it  is  a 
case  of  retinal  haemorrhage  in  a  young  adult  due  to 
thrombosis  of  the  retinal  veins  and  associated  with 
tubercle,  and  it  supports  Axenfeld's  contention  that 
tubercle  is  associated  with  many  of  these  cases. 


2.  A  case  of  albuminuric  retinitis  of  ten  years'  standing. 
By  A.  W.  Ormond. 

(With  Plate  V.) 

1902. — The  patient  was  seen  by  Mr.  Brailey  in  this 
year.  He  found  changes  in  the  retina  and  sent  the 
patient  to  Dr.  Bryant,  who  found  that  she  was  suffering 
from  Bright's  disease.  She  attended  the  hospital  for 
some  months  and  then  ceased  attending. 


PLATE    V. 

Illustrates  Mr.  A.  W.  Ormond's  case  of  Albuminuric  Retinitis 
of  Ten  Years'  Standing  (p.  90). 
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August  12th,  1907. — Patient  attended  Guy's  Hospital 
again.  Complained  that  the  L.E.  had  failed  rapidly 
during  the  previous  three  weeks. 

There  was  marked  thickening  of  the  arteries,  with 
haemorrhages  and  patches  of  exudation.  Urine  sp.  gr. 
1012;   albumen  present. 

Dr.  Fawcett  saw  patient  and  diagnosed  chronic  tubal 
nephritis. 

March  23rd,  1908. — Patient  has  been  attending  the 
hospital  spasmodically  and  was  seen  again  on  this  date. 
The  heart  and  chest  were  found  to  be  normal.  She  com- 
plained of  pain  in  the  ba.ck ;  the  amount  of  urine  passed 
during  the  twenty-four  hours  was  considerable.  Treatment 
as  an  out-patient  was  continued  during  1909.  Liq.  trinitrini 
and  mist,  ammon.  acet.  were  ordered. 

April  19th,  1909.— R.E.  :  Marked  tortuosity  of  the 
vessels.  Arteries  appear  to  cut  the  veins  in  two.  White 
patches  in  fundus.      Neuritic  condition  of  disc. 

L.E.  :  New  vessels  formed  on  optic  disc.  Vessel  walls 
represented  by  white  streaks.      Retinitis  proliferans. 

January  6th,  1910. — Trace  of  albumen  present.  No 
oedema  of  legs. 

November  14th,  1912. — Patient  had  been  attending 
the  out-patient  department  occasionally  during  1910,  1911, 
and  1912. 

On  August  14th  she  came  complaining  that  her  R.E. 
had  now  failed  her. 

On  examination  it  was  found  that  there  were  numerous 
small  pigmented  areas  in  the  periphery  looking  like  old 
haemorrhages,  and  partial  thrombosis  of  the  central  vein. 
No  star-shaped  figure  could  be  seen  at  the  macula  and 
no  marked  oedema. 

L.E.  :  The  fundus  cannot  be  seen  j  the  red  reflex  is 
almost  absent. 

V.  :  R.E.,  -^0-;   L.E.,  P.L.  only. 

January  23rd,  1913. — The  vision  in  the  R.E.  has  very 
greatly  improved  and  is  now  y^-.  Some  patches  of  white 
exudation  were  noticed,  however,  in  the  macula  region. 
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The  case  is  of  interest  in  that  the  patient  has  had 
retinitis  associated  with  kidney  disease,  and  has  been 
under  observation  since  1902  when  the  condition  was 
diagnosed. 

The  retinal  changes  are  entirely  due  to  vascular  con- 
ditions, and  very  little  alteration,  such  as  is  associated 
with  a  toxaemia,  has  been  observed,  owing  doubtless  to 
the  kidneys  being  still  able  to  perform  their  function 
comparatively  efficiently. 


3.  Late  changes  in  thrombosis  of  retinal  vessels. 
By  J.   B.  Lawfokd. 

Joseph  L — ,  aet.  61  years,  labourer.  First  seen  at  Royal 
London  Ophthalmic  Hospital  in  1905.  At  that  date  he 
had  full  visual  acuity  in  each  eye;  presbyopic  glasses 
were  prescribed.  In  November,  1910,  attended  again, 
when  vision  in  each  eye  was  ^  with  +  20  sph. 

In  July,  1912,  he  returned,  stating  that  two  weeks 
previously  he  discovered  that  his  left  eye  was  defective, 
and  that  with  this  eye  he  saw  better  to  his  left  side  than 
straight  in  front. 

V.  :R.  +  2-25  § ;    +  4  D.  =  J.  1. 

L.  +  2-25  -2\  partly  j    +  4'5  D.  =  J.  18. 

Ophth. — L.  :  An  extensive  haemorrhage  in  the  retina 
above  the  macula,  covering  and  hiding  the  superior 
temporal  artery  and  vein.  Two  small  extravasations  at 
the  macula.  Between  the  optic  disc  and  the  large 
haemorrhage  the  vein  is  dark  and  turgid,  but  not  tortuous  ; 
beyond  the  haemorrhage  it  is  narrow,  whitish,  and  shows 
a  very  small  blood-stream.  The  artery  is  rather  narrow, 
but  not  obviously  thickened  between  the  disc  and  the 
haemorrhage,  but  beyond  the  latter  it  is  narrow  and 
white  with  no  visible  blood-stream. 

R.  :   No  fundus  changes. 

Urine  1005.      No  albumen. 
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February  12th,  1913.— R.  +  2*5  D.  =  §  ;   L.   +  3  D. 

_  _6_ 

March  5th,  1913.— L.  +  3  =  f±. 

Urine  faintly  alkaline.      Sp.  gr.  1003  ;  no  albumen. 

April  23rd,  1913,  Ophtli. — L.  :  The  large  haemorrhage 
covering  the  superior  temporal  vessels  has  entirely 
disappeared.  A  few  small  spots  of  haemorrhage  are 
visible  in  the  macular  region. 

Superior  temporal  vein  :  The  main  trunk  of  this  vessel 
is  white  and  opaque  and  devoid  of  a  visible  blood-stream 
from  the  extreme  periphery  to  the  point  at  which  a  large 
branch  from  below  joins  it :  this  point  is  about  two  discs' 
breadth  from  the  margin  of  the  optic  papilla.  From 
this  point  the  vein  is  pervious  and  of  about  normal  size 
and  appearance. 

Superior  temporal  artery  :  This  vessel  has  thickened, 
opaque  walls  in  its  whole  length ;  a  narrow  blood-stream 
is  visible  as  the  artery  leaves  the  disc  and  for  a  short 
distance  from  the  disc  margin.  Beyond  this  the  red 
line  is  invisible,  and  the  vessel  can  be  traced  as  an 
opaque  white  streak  to  the  limits  of  the  ophthalmoscopic 
field.  At  the  periphery  near  the  termination  of  the 
vessels  is  a  cluster  of  fine  white  spots  in  the  retina. 
The  other  retinal  arteries  and  veins  have  a  healthy 
appearance. 


4.   Cysts   in   the   vitreous. 
By  E.  W.  Brewertox. 


A.  C — ,  aet.  49  years,  was  seen  for  the  first  time 
on  November  11th,  1912,  with  pain  and  loss  of  vision  in 
the  left  eye. 

The  right  eye  was  normal ;  the  left  eye  showed  well- 
marked  irido-cyclitis.  There  was  much  pyorrhoea  alveo- 
laris. 

Family  history. — Married  ;  three  children.      No  miscar- 
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riages.  No  venereal  history.  Had  been  in  India  from 
1885  to  1893,  where  he  had  a  bad  attack  of  enteric  fever. 

Under  atropine  the  inflammation  subsided  slowly  and 
the  pupil  dilated.  The  vision  did  not  improve.  The  fundus 
was  examined,  when  two  cysts  were  discovered  in  the 
vitreous. 

The  cysts  are  oval  in  shape,  long  axis  vertical.  The 
larger  one  is  situated  rather  far  forwards  and  a  little  to 
the  outer  side ;  the  smaller  one  is  in  front  of  the  disc,  and 
about  the  size  of  the  disc  apparently,  and  half  the  size  of 
the  larger  cyst.  The  retina  is  detached,  and  the  l'etinal 
vessels  can  be  seen  indistinctly  through  the  cyst  walls.  The 
transparency  of  the  cyst  walls  appears  to  be  equal  through- 
out ;  there  are  no  dense  places  such  as  would  be  expected 
in  a  cysticercus.  During  the  last  two  months  the  details 
of  the  fundus  have  become  slightly  indistinct  from  the 
presence  of  vitreous  opacities.  (Card  sjiecimen.) 


95 


VII.  DISEASES  OF  THE  NERVOUS  SYSTEM. 

1.   Two  families,  with  several  members  in  each  suffering  from 
optic  atrophy. 

By  James  Taylor  and  Gordon  M.   Holmes. 

The  present  paper  is  concerned  with  the  members  of  two 
different  families  which  show  a  similar  defect  in  vision.  In 
the  first  family  D — ,the  members  of  only  one  generation, 
so  far  as  we  can  ascertain,  are  affected.  The  father  is 
alive  and  well,  set.  70  years,  with  good  sight ;  the  mother 
died  twenty  years  ago  of  influenza;  there  was  no  history 
of  any  visual  defect  in  her.  There  was  originally  a 
family  of  nine — six  male  and  three  female.  Of  the  six 
male,  one  died  of  smallpox,  one  of  phthisis,  four  are  alive. 
Of  the  four  living,  three  are  affected  in  a  similar  way,  and 
we  are  able  to  give  particulars  of  the  visual  condition  in 
each.  In  all  three  this  is  strikingly  similar.  In  two  of 
them  the  visual  condition  is  the  only  trouble,  except  that 
in  the  eldest  there  is  occasional  slight  difficulty  in  con- 
trolling the  sphincter  of  the  bladder  and  slight  weakness 
of  the  legs  is  complained  of.  This  is  unassociated  with 
any  change  in  the  reflexes.  In  the  third  brother  affected 
— the  second  in  point  of  age — the  condition  of  the  visual 
fields  is  the  same  as  in  the  two  others,  but  there  are  signs 
of  a  tabetic  affection,  namely,  the  absence  of  knee-jerks, 
sluggish  reaction  of  the  pupils  to  light  and  shade,  pains 
in  the  legs,  with  analgesia  of  the  lower  limbs.  In  this 
case  there  is  a  specific  history  which  is  absent  in  the 
other  two. 

Of  the  three  sisters  one  died  of  phthisis,  two  are  alive 
and  well  with  unimpaired  vision. 
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We  now  proceed  to  give  the  particulars  of  the  three 
members  of  this  family,  D — ,  who  all  suffer  with  a  similar 
defect  of  vision,  although,  as  we  have  said,  in  the  second 
there  are  other  symptoms  indicating  an  additional  affection 
of  the  nervous  system. 

(1)  Jas.  D — ,  aet.  47  years,  was  examined  by  Gordon 
Holmes    and  Dr.  Saunders  on  October    16th,   1910.      He 


White. 


is  a  healthy-looking,  well-developed  man.  In  1906,  at 
the  age  of  43  years,  he  began  to  have  difficulty  in  seeing 
a  clock  with  his  left  eye.  From  this  time  his  sight 
rapidly  became  worse  in  his  left  eye,  and  three  and  a  half 
years  after  the  left  had  begun  to  fail  the  right  eye  became 
affected  also.  From  1906  to  1908  he  was  subject  to 
occasional  attacks  of  giddiness,  accompanied  by  a  feeling 
of  weakness  in  his  legs,  and  during  the  past  eight  months 
there    has    been   slight    trouble    with    the    water,    of    the 
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character  of  precipitancy,  and  there  was  on  occasion 
involuntary  micturition.  There  was  no  history  of  specific 
disease  or  other  serious  illness.  He  had  been  in  the 
habit  of  smoking  half  an  ounce  of  shag  daily,  but  careful 
examination  revealed  nothing  abnormal  in  his  general 
condition.  His  reflexes  were  all  normal,  and  his  pupils 
reacted  well  to  light  and  during  accommodation,  all  the 

Fig.  9. 
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White. 

ocular  movements  being  good.  The  urine  was  free  from 
albumen  and  sugar. 

His  vision  was  6-0-  in  each  eye,  the  optic  discs  were  pale, 
the  vessels  of  good  size,  and  the  retinas  appeared  healthy. 
His  fields  showed  a  distinct  central  scotoma  for  white  in 
the  left  as  well  as  for  colour  in  both ;  he  cannot  recognise 
a  bright  green  object  at  20  mm.  in  any  part  of  either  field 
(Figs.  8-11). 

(2)  H.  D — ,  aet.  38  years,  examined  on  October  10th, 
1910,  was  in  the  Queen  Square  Hospital  under  the  care  of 

VOL.  xxxiii.  7 


98 


DISEASES    OF    THE    NEI.'Y'irS    SYSTEM. 


one  of  us  (J.  T.),  having  been  first  referred  to  Dr.  Taylor 
at  Moorfields  by  Mr.  George  Coats.  He  complained  of 
failing-  vision  for  eight  years,  gradually  becoming  worse, 
although  there  were  times  when  he  thought  he  saw 
better.  He  has  also  had  pains  in  his  legs,  aching  and 
tingling  in  his  arms,  and  there  has  been  occasional 
difficulty  in  passing  water.      There  has  been  no  ansteadi- 


Jas.  D— . 


Red. 


ness  in  walking,  although  he  has  been  subject  to  occasional 
attacks  of  giddiness.  He  had  specific  infection  ten  years 
ago,  and  he  has  been  in  the  habit  of  smoking  a  quarter 
of  an  ounce  of  shag  daily. 

On  examination  his  pupils  were  found  to  be  equal,  and 
they  reacted  to  light,  although  somewhat  sluggishly. 
The  left  reacted  less  well  than  the  right.  Both  reacted 
during  accommodation.  The  vision  was  -^  in  each  eye, 
nnd  his  field  showed   the   existence   of   a   central  scotomn, 
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both  for  white  and  colours  (Figs.  12—15).  There  is  slight 
anaesthesia  and  analgesia  in  the  lower  limbs  and  lower 
part  of  the  trunk.  His  knee-jerks  and  ankle-jerks  cannot 
be  obtained ;  otherwise  he  seems  healthy.  There  is  no 
ataxy  or  inco-ordination. 

(3)   John  D — ,  aet.  33  years,  was  examined  by  Dr.  Gordon 
Holmes  and  Dr.  Saunders  on  October  16th,  1910.      When 


Red. 


27  years  of  age — that  is,  six  years  previously — his  sight 
was  suddenly  affected.  One  Sunday  morning  he  noticed 
that  people  walking  down  the  street  seemed  suddenly  to 
disappear,  as  if  in  a  mist.  He  saw  at  that  time  the  late 
Mr.  Marcus  Gunn,  at  Moorfields,  and  was  advised  to  give 
up  beer  and  tobacco.  He  had  been  in  the  habit  of  taking 
an  occasional  glass  of  beer,  never  spirits,  and  of  smoking 
a  quarter  of  an  ounce  of  shag  daily.  For  tln'ee  years  his 
vision   slowly   deteriorated,  but   since   then   his   right   eye 
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has  improved  considerably.  He  has  never  had  diplopia, 
never  had  weakness  of  his  legs,  no  pains,  and  no  sphincter 
trouble.  He  once  fainted  about  four  years  ago.  His 
vision  is  ^  in  right  eye,  less  than  -(Pq  in  his  left.  He 
cannot  recognise  a  bright  green  object  with  either  eye, 
he  cannot  perceive  a  blue  object  with  the  left  eye,  he  also 
has  a  partial  scotoma  for  white  and   red   in   the   left   eye 

Fig.  12. 
RIGHT 
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and  a  contracted  field  for  red  in  his  right  (Figs.  16-19). 
His  optic  discs  are  pale,  but  the  vessels  are  of  good  size. 
In  other  respects  he  is  quite  normal.  His  knee-jerks  are 
present  and  active,  and  he  has  no  anaesthesia,  The  charts 
of  the  fields  which  are  here  shown  demonstrate  the  con- 
dition better  than  any  verbal  description. 

The  second  of  these  cases  was  the  one  which  first  came 
under  observation,  and  it  was  then  regarded  as  a  case  of 
tabes  dorsalis  with  optic  atrophy.  We  think  that  there 
is  little  doubt  that  it  is  a  case   of   tabes.      The  pains,  the 
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absent  knee-jerks,  the  sphincter  trouble,  the  analgesia 
and  the  sluggish  reaction  to  light  of  the  pupils — these 
signs  and  symptoms  in  themselves,  especially  in  a  patient 
with  a  definite  specific  history,  are  in  our  opinion 
sufficient  to  justify  such  a  diagnosis. 

The  relation  of  the  optic  atrophy  to  the  disease  is   not 
so  clear.      The  nature  of  the  visual  defect  is  certainly  not 
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such  as  is  frequently  met  with  in  tabes.  It  would  also 
be  unusual  to  have  preserved  such  a  degree  of  vision  as 
this  patient  has,  in  any  who  had  been  the  subject  of 
tabetic  optic  atrophy  for  so  long  as  eight  years.  And 
then  we  have  the  family  history  of  the  occurrence  of  a 
similar  defect  in  two  brothers  of  the  patient,  so  that  it 
would  seem  that  we  are  really  dealing  with  three  cases 
of  family  optic  atrophy,  and  that  in  one  of  these  there  is 
besides,  evidence  of  the  existence  of  tabes  dorsalis,  which, 
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however,  does  not  seem  to  have  modified  either  the 
character  or  the  degree  of  the  optic  nerve  changes  or  the 
visual  defect  which  these  have  produced. 

In  the  second  family  the  affection  seemed  similar,  but 
is  much  more  wide-spread.  In  this  family,  which  we  may 
name  "C — "  there  are  ten  children — six  male,  four  female 
— all  alive.      Of  the  six  males,  three  have  the  visual  defect 
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we  are  specially  concerned  with,  and  one  has  had  an 
operation  at  St.  Mary's,  for  cataract.  The  four  females 
are  all  healthy ;  all  are  said  to  wear  glasses,  but  the 
youngest  is  45.  Three  of  them  are  married,  but  have  no 
children  ;  the  fourth  is  also  married  and  has  two  healthy 
children. 

The  father  of  the  family  is  alive,  aet.  81  years;  the 
mother  died  at  71,  but  there  is  no  history  of  any  affection 
of  the  vision  until  a  little  time  before  her  death.      Appa. 
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rently,  however,  she  suffered  from  occasional  severe  attacks 
of  what  we  take  to  be  migraine. 

The  mother  had  three  sisters  and  two  brothers.  Of 
her  brothers  one  is  said  to  have  had  bad  eyes,  and  to  be 
nearly  blind.  He  is  also  said  to  be  somewhat  crippled 
from  rheumatism.  Of  the  sisters  we  have  been  able  to 
ascertain  that  two  married ;   one  had  one  son  healthy  with 
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unaffected  vision  ;  he  has  four  children  all  healthy.  The 
other  had  seven  children — four  females,  three  males.  All 
three  males  appai*ently  suffered  from  the  visual  affection 
of  the  family.  Two  died  at  the  age  of  30 ;  one  we  have 
seen,  and  he  is  practically  blind. 

Of  the  females  the  eldest  daughter  is  married,  and  had 
seventeen  children ;  five  of  these  died  in  infancy ;  one 
daughter  died  in  Queen  Square  at  the  age  of  18,  of 
orbital    tumour;     all    the    others    are    healthy,    with    the 
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exception  of  one  son,  whom  we  have  seen — a  man  of   i:j — 
who  also  has  the  visual  difficulty  referred  to. 

In  the  family  C —  there  were  ten  members — four 
daughters,  six  sons.  The  daughters  are  all  alive  and 
healthy  j  all  four  married  ;  three  have  no  children,  one 
has  two  children,  males,  aged  fifteen  and  six  yeai's,  with  no 
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visual  affection.      The  following  are  the  particulars  of  the 
cases : 

(1)  Charles  C — ,  set.  55  years  (referred  to  Dr.  Taylor 
at  Moorfields  by  Mr.  Fisher),  is  a  healthy-looking  man. 
who  was  in  the  Metropolitan  police  from  the  age  of  25 
until  he  was  retired  at  44.  He  had  been  very  moderate 
in  the  use  of  alcohol,  and  he  smoked  about  an  ounce  a 
week  of  dark  "  Navy  Cut."  He  has  been  married  for 
thirty-one  years;  has  had  six  children,  of  whom  four  are 
alive  ;   two  died  in  infancy.      The  four  living   children — 
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three  sons  and  one  daughter — are   all    perfectly  healthy, 
with  good  vision.      He  has  never  had  venereal  disease. 

In  January  of  1907,  while  one  day  in  his  garden,  he 
thought  there  was  something  wrong  with  his  right  eye. 
He  rubbed  it,  but  found  he  could  not  see  anything  he 
looked  at.  He  does  not  know  whether  he  could  distinguish 
light  from  darkness.      Soon  after  this    he  went  to  Moor- 
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fields,  and  some  months  later  his  left  eye  became  similarly 
affected.  Late  in  the  summer  of  1907  the  vision  of  both 
eyes  improved  a  little,  and  since  then  his  sight  has  been 
stationary.  He  always  seems  to  see  a  mist  in  front  of 
his  eyes  without  any  colour.  He  has  never  had  any 
weakness  of  his  limbs,  but  in  the  past  four  years  he 
has  experienced  pain  in  his  right  leg  from  the  hip  to 
the  knee — a  steady  aching  pain,  which  seems  to  be  in 
the  bone.  He  has  had  slight  numbness  in  his  fingers 
and  hands  for  the   past  year  or  so,   but   no    tingling     or 
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pain.      For  the  past   few   months   he  has  thought  he  has 

had  an  unusual  difficulty  in  starting  the  act  of  micturi- 
tion. As  to  his  present  physical  condition,  it  may  be 
said  that  his  organs  all  seem  to  be  healthy.  There  is 
a  little  stiffness  at  the  left  hip,  apparently  the  result 
of  some  rheumatic  condition.  His  pupils  react  well 
during  accommodation,  and  they  contract  to  strong  light, 
but  soon  become  relaxed  again.  His  knee-jerks  and 
ankle-jerks    are    normal,    and    his    plantars    are    of   the 
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flexor    type.      The    charts    of    his   fields    with  particulars 
embodied  on  them  are  here  shown  (Figs.  20,  21). 

William  Thomas  C — ,  set.  49  years,  seen  on  February 
1st,  1913.  He  used  to  work  as  a  drayman,  and  his 
sight  was  excellent  till  1884.  He  was  then  in  his 
twentieth  year.  In  August  of  that  year  he  suddenly 
found  that  the  "  road  looked  as  if  I  could  not  get  any 
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furtberj  as  if  it  ended  in  the  sky,  but  then  I  thought  I 
could  see  all  right.'3  Within  a  week,  or  perhaps  a 
fortnight,  his  sight  had  become  so  bad  that  he  had  to 
give  up  work,  and  he  has  been  unable  to  do  anything 
since.  His  sight  has  never  improved,  but  has  apparently 
remained  stationary,  though  he  has  noted  that  it  is  worse 
if  he   is  disturbed,  as  he  was   by  the  death  of   his   wife. 


He  told  us  spontaneously  that  although  he  has  been 
unable  to  see  anything  when  he  looks  at  it  directly,  he 
can  see  persons  passing  by  his  side.  He  added,  "  My 
two  cousins,  Henry  and  George  H.,  were  just  like  me  : 
they  could  not  see  what  they  looked  at."  There  is  no 
history  of  any  ocular  or  visual  affection  previous  to 
the  onset  of  the  amblyopia,  but  he  says  that  "in  those 
days  when  he  looked  at  anything  for  long  he  had  become 
unable   to  see  it."      His  limbs  have  always  been   strong; 
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la-  has  had  no  sphincter  trouble,  and  his  memory  has 
always  been  good.  For  the  past  fifteen  or  twenty 
years  he  has  suffered  from  severe  periodic  headaches, 
which  used  to  occur  about  once  a  fortnight,  but  are 
now  less  common.  When  he  has  been  quite  well  over- 
night he  wakes   up  next  morning  with   severe   headache, 


Fig.  20. 


R  I  CHT 


TWcUZm.  f^  />-*jjiar . 
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frequently  unilateral,  >vhich  generally  passes  off  towards 
mid-day,  but  has  sometimes  persisted  for  several  days. 
While  the  headache  is  present  he  is  very  irritable,  and 
cannot  talk,  but  there  is  no  nausea,  vomiting,  or  aversion 
to  food.  Sometimes  a  black  ring  appears  in  front  of  his 
eyes,  on  or  near  the  line  in  which  his  eyes  are  directed, 
and  certainly  he  says  in  that  portion  of  his  visual  field 
where  there  is  no  vision  ;  on  this  point  he  is  positive,  and 
he   is   an    intelligent    man.      Next,    a   gold    ring   appears 
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either  within  or  without  the  black  ring;  the  whole  increases 
in  size  and  moves  to  the  one  side,  and  a  bright  light  then 
appears,  like  a  St.  Catherine's  wheel,  he  says.  These 
visual  phenomena  are  only  of  short  duration,  and  may 
recur.  Apparently  they  do  not  accompany  every  attack 
of  headache.  He  it  was  who  told  us  that  his  mother  used 
to  suffer  from  bilious  headaches  every  two  or  three  weeks, 

Fig.  21. 
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but  no  other  history  of  similar  visual  phenomena  in  the 
case  of  the  mother  could  be  obtained,  nor  in  the  case  of 
his  brothers,  Francis  or  Henry.  A  rough  examination 
shows  him  to  be  a  fairly  well  preserved  man  for  his  age. 
Pupils  are  medium  sized,  equal,  and  react  fairly  well  to 
light;  no  squint,  but  fixation  is  very  poor.  He  recognises 
moving  objects  easily  in  the  periphery  of  both  visual 
fields,  and  to  the  rough  method  there  does  not  seem  to 
be  any    peripheral    contraction,    but  there  is   an   absolute 
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central  scotoma,  extending  from  25  to  30  degrees  in  all 
directions.  The  optic  discs  are  both  pale,  especially  in 
the  temporal  halves,  but  the  vessels  are  a  fairly  good 
size.  Knee-jerks  were  equal  and  normal.  He  has  two 
children — a  son,  in  the  police,  and  a  daughter — both  quite 
healthy. 

Henry  C — ,  set.  45  years,  seen  on  February  1st,  1913, 
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at  Hounslow,  where  he  lives.  His  sight  has  alwa}rs  been 
bad,  and  even  as  a  child  he  had  to  look  at  anything  very 
close  to  see  it.  At  the  age  of  thirteen — that  is,  in  1883 — 
he  was  operated  upon  at  St.  Mary's  Hospital  by  Sir 
Anderson  Critchett  for  cataract.  The  sight  was  neither 
better  nor  worse  after  the  operation.  It  has  remained 
about  the  same  throughout  his  life.  A  few  years  ago  he 
was  ordered  glasses,  but  his  sight  was  not  improved  by 
them  so  he  has  given  them   up.      Owing  to  his  defective 
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sight  he  has  never  been  able  to  do  much  work,  and  he  is 
now  employed  as  a  road-sweeper.  He  has  never  suffered 
from  headaches  or  other  symptoms  of  migraine. 

He  is  a  healthy-looking  man,  with  rather  drooping 
eyelids ;  he  has  the  scars  of  a  double  iridectomy.  In  the 
right  eye  almost  a  quadrant  is  absent,  while  in  the  left 

Fig.  23. 
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the  defect  is  smaller,  but  the  iris  is  irregular  and  the 
pupils  excenti'ic.  To  the  rough  test  there  is  no  apparent 
defect  in  his  visual  field ;  no  sign  of  peripheral  con- 
traction, and  certainly  no  scotoma  at  or  near  the  fixing- 
point.  Examination  of  the  optic  discs  was  unsatisfactory. 
His  knee-jerks  were  normal,  and  there  was  no  sign  of 
any  other  disease. 

Francis  C — ,  set.  36  years,  seen  on  January  20th,  1911, 
was  in  Queen  Square  Hospital  under  Dr.  Ormerod  in  1902 
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on  account  of  headaches,  and  at  that  time  he  was  found  to 
have  optic  neuritis.  He  has  never  had  weakness  of  his 
limbs,  never  any  pains  or  anesthesia,  and  no  sphincter 
trouble.  His  general  health  is  good.  His  visual  fields  are 
shown  on  the  chart  (Fig.  22,  23),  but  it  maybe  said  here  that 
they  exhibit  a  large  central  scotoma,  both  for  white  and 
colours.  The  optic  discs  are  very  pale,  pearly  white,  with 
the  lamina  cribrosa  visible.  The  macular  region  and  the 
rest  of  the  fundus  are  normal.  There  are  no  white  lines 
along  the  vessels,  but  there  is  a  patch  of  connective  tissue 
between  the  lower  artery  and  vein.  The  edges  of  the  disc 
are  clear  cut.  The  pupils  are  the  same  in  the  two  eyes.  All 
the  ocular  movements  are  good ;  there  is  no  nystagmus  or 
ptosis ;  his  reflexes  are  all  normal,  and  his  body  organs 
sound.  Two  other  brothers — Robert  and  Frederick — are 
both  healthy.  Robert  has  five  children,  all  healthy ; 
Frederick  has  the  same  number  also,  all  healthy. 

James  H — ,  set.  52  years,  seen  March,  1913.  This 
patient  is  the  son  of  the  sister  of  the  mother  of  the  C — 
family.  This  sister  died  at  the  age  of  seventy.  She 
had  seven  children,  two  of  whom  died  at  the  age  of 
thirty,  and  in  them  there  is  a  clear  history  of  a  visual 
defect  similar  to  that  of  the  brother  with  whose  case  we 
now  deal.  Of  the  five  living  members  of  the  family 
four  are  females,  all  of  whom  are  healthy  themselves. 
The  eldest — Betsy — had  seventeen  children,  five  of  whom 
died  in  infancy,  one  of  orbital  tumour  in  Queen  Square 
Hospital,  aet.  18  ;  one  son  is  practically  blind  (vide  infra). 
The  one  surviving  son  is  now  aged  fifty-six.  He  was 
not  examined,  but  he  was  seen  at  his  newspaper  kiosk. 
He  was  in  the  police  until  his  vision  became  affected 
twenty-six  years  ago.  Apparently  the  trouble  was  of 
sudden  onset,  for  it  was  first  noted  one  morning  when  he 
went  into  his  home  to  have  some  lunch  while  he  was 
on  duty  as  a  policeman,  and,  thinking  he  was  cutting 
a  piece  of  cake,  he  found  that  instead  he  had  cut  the 
butter.  He  had  never  noticed  anything  the  matter  with 
his   sight   before ;    he   was   subject  all    his   life    to  severe 
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headaches,  often  with  visual  spectra.  Apparently  they 
were  ol"  a  migraine  type.  He  looks  a .  healthy  man,  but 
there  was  no  opportunity  of  examining  him  carefully.  He 
says  he  is  not  quite  blind,  but  his  vision  is  only  slight, 
and  we  have  the  history  from  his  cousin,  William  Thomas 
C — ,  that  in  the  case  of  his  two  brothers  direct  vision  was 
lost,  but  peripheral  vision  preserved.  In  both  of  these 
vision  failed  at  about  seventeen  years  of  age. 

The  next  patient  is  a  nephew  of  the  one  just  described, 
the  son  of  his  sister,  Betsy.  She  had,  as  has  already 
been  said,  in  all  seventeen  children,  of  whom  five  died  in 
infancy.  The  patient,  now  a  man  set.  43,  is  the  second ; 
the  others  are  all  said  to  be  health}*,  and  without  any 
visual  defect.  One  sister  died  at  the  age  of  eighteen 
years  in  Queen  Square  Hospital  of  an  orbital  tumour. 
This  patient  also  was  only  interviewed  at  his  kiosk ; 
he  was  not  examined,  but  the  following  information 
was  obtained  from  him.  He  is  now  forty-three  years 
of  age ;  he  was  well  till  thirty  and  had  no  serious 
illnesses.  He  had  been  a  soldier,  and  had  excellent 
sight.  He  denies  venereal  disease  and  alcoholic  excess, 
but  he  smoked  heavily.  When  just  thirty  years  of  age 
his  sight  suddenly  became  misty ;  at  first  everything 
appeared  green  to  him,  as  if  there  were  a  green  mist 
in  front  of  his  eyes,  but  his  vision  rapidly  became  as 
bad  as  it  is  now.  He  was  treated  by  various  doctors, 
most  of  whom  attributed  his  symptoms  to  smoking.  His 
sight  has  remained  in  much  the  same  state  for  the  past 
thirteen  years.  He  has  had  no  pains  in  his  legs,  no 
sphincter  trouble,  no  loss  of  memory,  or  other  mental 
symptoms.  His  general  health  has  remained  good.  He 
gave  up  tobacco  for  a  considerable  time,  but  is  now 
smoking  a  good  deal.  He  is  an  intelligent,  well-developed, 
healthy-looking  man.  His  left  eye  is  quite  blind,  and 
he  can  only  see  out  of  the  right  corner  of  the  right  eye. 
His  pupils  are  of  medium  size,  not  dilated.  He  is  married, 
and  has  two  sons.      One  aged  twenty-one,  who  was  seen, 
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but  not  examined,  lias  high  myopia;  the  other,  from  his 
father's  account,  suffers  from  typical  migraine — thai  is, 
periodic  headaches,  occurring  every  few  weeks,  with 
vomiting  and  sometimes  lights  in  front  of  his  eyes.  He 
informed  us  that  he  has  cousins  living  at  Enfield,  one  of 
whom  we  have  been  able  to  see,  whose  mother  was  liis 
mother's  sister. 

He  is  now  twenty-nine  years  of  age  ;  his  sight  has 
been  always  poor,  and  it  has  remained  the  same  as  long 
as  he  can  remember.  Owing  to  its  defect  he  did  not 
attend  school  after  his  seventh  year,  and  he  has  never 
been  able  to  read  better  than  he  can  now.  Some  years 
ago  he  obtained  the  glasses  which  he  is  now  wearing,  but 
he  can  see  as  well  without  them  as  with  them  indoors, 
and  he  states  that  when  riding  a  bicycle  he  cannot  see 
things  quickly  enough  to  avoid  them  if  he  is  wearing 
them.  He  can  see  much  better  in  good  than  in  bad  light. 
His  pupils  are  equal  and  react  briskly  to  light  and  on 
accommodation.  He  wears  heavy  convex  glasses  approxi- 
mately +  6  D.  in  the  right  and  +  5  D.  in  the  left  eye, 
and  yet  in  attempting  to  read  large  print,  whether  wear- 
ing them  or  not,  he  holds  the  letters  about  six  inches 
from  his  eyes.  The  right  optic  disc  was  seen  only  with 
difficulty,  but  the  left  was  seen  without  any  lens,  did  not 
appear  deformed  and  had  a  good  colour,  but  a  rather 
large  physiological  pit.  His  knee-jerks  were  normal, 
and  there  were  no  signs  of  organic  disease. 

His  brother,  who  is  now  thirty-one  years  of  age,  was  not 
seen,  but  we  were  told,  that  his  sight  is  similarly  affected 
and  has  been  so  since  childhood. 

The  chief  points  of  interest  that  emerge  from  the 
examination  of  these  cases  may  be  briefly  summarised  : 

(1)  The  visual  affection  occurred  only  in  males,  but  in 
each  instance  it  was  transmitted  through  the  female. 

(2)  In  many  of  the  cases  the  initial  failure  of  vision  was 
quite  sudden  and  did  not  appear  to  progress  after  the 
first  three  or  four  weeks.     In  others  the  onset  was  slower 
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and  more  gradual.  There  has  not  been  any  marked 
improvement  of  vision  in  any  of  the  cases.  In  these 
respects  our  cases  correspond  to  the  ordinary  history  of 
Leber's  atrophy. 

(3)  It  has  been  frequently  emphasised,  however,  that  in 
Leber's  atrophy  there  is  rarely  any  peripheral  contraction 
of  the  field  of  vision,  but  this  was  present  in  several  of 
our  cases,  and  in  two  at  least  there  was  complete  blind- 
ness of  one  eye. 

(4)  In  each  branch  of  the  affected  families  in  which 
more  than  one  member  was  affected,  the  younger  members 
developed  the  symptoms  at  a  younger  age  than  the  elder. 

(5)  The  occurrence  of  cataract  in  early  life  in  one  case 
and  the  death  of  another  from  an  orbital  tumour  is  note- 
worthy. Several  members  of  the  same  family  suffered 
from  visual  migraine,  and  it  is  interesting  that  in  one 
member  at  least  the  migrainous  subjective  visual  pheno- 
mena appeared  in  the  blind  portions  of  his  field  of  vision 
after  the  blindness  had  set  in. 

(6)  Two  sons  of  another  branch  of  the  family,  through 
the  female  line,  have  visual  distui'bance  of  a  character 
which  we  have  been  unable  to  identify  with  certainty,  but 
it  probably  depends  on  some  congenital  defect. 

Mr.  Richardson  Cross  asked  whether  the  descent  in 
these  cases  was  entirely  through  the  female  line,  and 
whether  all  the  patients  affected  in  this  way  were 
males  ? 

Dr.  Taylor  replied  that  the  condition  was  transmitted 
through  the  female,  but  the  subjects  of  it  were  all  males, 
as  far  as  could  be  discovered. 
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2.   Nervous  symptoms  associated  with  optic  atrophy  of  the 
familial  type. 

By  James  Taylor,  M.D.,  and  Gordon  Holmes,  M.D. 

Hereditary  or  familial  optic  atrophy  or  neuritis 
generally  comes  under  the  observation  of  the  ophthalmic 
surgeon,  but  its  diagnosis  may  present  difficulties  to  the 
general  physician  and  neurologist,  especially  when  a 
family  history  of  the  affection  is  not  obtained,  or  when 
the  case  is  sporadic.  Then  the  failure  of  sight  with  a 
pale  and  atrophic  disc  may  raise  the  question  as  to 
whether  the  condition  may  not  be  due  to  tabes  dorsalis  ; 
or  to  the  retrobular  neuritis  which  is  so  common  in 
disseminated  sclerosis ;  or  to  a  general  intoxication  or  a 
metabolic  disease  as  diabetes  ;  or  to  acute  or  chronic 
poisoning  by  lead,  bisulphide  of  carbon,  or  other  organic 
or  inorganic  substance.  If,  on  the  other  hand,  the  failure 
of  vision  is  associated  with  a  swelling  of  the  disc  or 
papillcedema  it  may  raise  a  suspicion  of  some  condition 
producing  an  increase  of  intra-cranial  pressure,  as  a  cerebral 
tumour,  or  of  renal  disease. 

It  may  be,  therefore,  interesting  to  discuss  what  signs 
of  organic  nervous  disease  may  be  associated  with  that 
form  of  familial  blindness  known  as  Leber's  atrophy,  and 
to  raise  the  question  as  to  whether  cases  belonging  to  this 
type,  or  independent  of,  but  resembling  it,  may  present 
signs  of  involvement  of  other  parts  of  the  central  nervous 
system. 

It  is  true  that  there  is  very  little  direct  evidence  of  the 
nature  of  the  primary  lesion  in  Leber's  disease  owing  to 
the  absence  of  histological  examination  in  its  acute  stage, 
but  it  is  generally  assumed  that  it  is  inflammatory.  And  if 
this  were  so  it  would  not  be  surprising  if  there  were 
occasionally  lesions  elsewhere  in  the  nervous  system. 
Naturally  we  exclude  from  this  discussion  the  primary 
optic  atrophies  with  peripheral  contraction  of  the  fields  of 
vision  but  without  central  scotomata  that  are  occasionally 
found    with    certain    familial  nervous   diseases,  as  Fried- 
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reich's  ataxia  and  the  familial  hereditary  ataxia  described 
by  Marie,  Sanger  Brown  and  others. 

It  will  be  remembered  that  in  one  of  his  papers  on  the 
subject  Leber  pointed  out  that  hereditary  optic  atrophy  is 
often  found  in  families  with  a  neuropathic  taint,  in  those 
in  which  headaches,  vertigo,  tremors,  numbness  of  the 
limbs  and  other  such  symptoms  occur.  But  none  of  these 
symptoms  necessarily  indicate  organic  nervous  disease. 
Then  in  several  other  instances  the  ocular  disease  has 
been  associated  with  epilepsy,  the  two  affections  occurring 
in  the  same  or  in  different  individuals,  as  in  the  family 
recorded  by  Hancock  ;  and  with  other  neuroses  as  migraine 
or  hysteria ;  or  with  insanity  as  in  Mr.  Story's  cases. 
Very  little  evidence  of  associated  organic  nervous  lesions 
has  been,  however,  recorded.  It  is  true  that  in  certain 
families,  as  in  those  described  by  Sedgewick  and  Dr. 
Habershon,  other  members  have  died  from  spinal  disease, 
but  we  have  no  information  on  its  nature  or  any  indication 
that  it  was  more  than  a  coincidence.  Hormuth,  in  his 
complete  review  of  the  cases  published  up  to  1902, 
directed  attention  to  coexistent  diseases,  but  in  his  list 
there  is  not  a  single  mention  of  an  organic  nervous 
affection  associated  with  the  familial  optic  atrophy.  Mr. 
Nettleship,  too,  in  his  later  and  completer  review,  can  refer 
only  to  neuroses  as  epilepsy  and  hysteria. 

A  very  large  number  of  cases  of  hereditary  optic 
atrophy  have  been  recorded  in  the  Transactions  of  this 
Society,  and  in  searching  through  them  we  have  been  able 
to  discover  a  fewr  cases  in  which  symptoms  suggesting 
organic  nervous  disease  occurred.  Mr.  Johnson  Taylor 
observed  four  brothers  with  the  characteristic  visual 
symptoms.  One  complained  of  tingling  and  numbness 
in  his  hands  and  feet,  and  of  cramps  in  his  calves  and 
occasionally  in  his  hands,  so  that  he  was  not  able  to  hold 
his  knife  at  work  ;  he  was  a  shoemaker.  His  knee-jerks 
were  "  rather  too  brisk/5  One  of  his  affected  brothers 
had  :f  very  sluggish  knee-jerks,  only  elicited  by  a  sharp 
tap  after  several  trials,"  and  another  complained  of  tingling 
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in  his  feet,  hut  he  showed  no  reflex  changes.  In  all  the 
brothers  the  pupils  did  not  contract  on  accommodation,  or 
only  very  slightly. 

Another  case  was  referred  to  by  Mr.  Rayner  Batten 
in  exhibiting  before  the  Society  two  brothers  with  here- 
ditary optic  atrophy.  Acousin  with  similar  visual  symptoms 
had  been  under  Mr.  Doyne's  care  at  Oxford  ;  five  years 
after  their  onset  he  developed  nervous  symptoms  :  cramps 
in  both  feet,  numbness  of  the  tips  of  his  fingers,  tremors 
of  his  lips  and  face,  and  his  knee-jerks  disappeared.  In 
this  case  the  pupils  I'eacted  well. 

And  in  ophthalmological  literature  there  are  but  few 
references  to  such  cases.  Gallemaerts  has  recorded  the 
cases  of  two  patients  with  hereditary  optic  atrophy,  who 
had  also  tabes,  but  as  we  cannot  obtain  his  original 
paper  we  are  unable  to  say  on  what  evidence  or  authority 
the  diagnosis  of  tabes  dorsalis  was  made.  The  only 
other  probable  reference  we  can  give  is  to  a  case 
originally  recorded  by  Leber  in  1871.  The  visual  con- 
dition remained  stationary,  but  when  examined  by  Thomsen 
in  1888  he  had  small  pupils,  which  were  inactive  to 
light,  and  an  inability  to  move  his  eyes  upwards.  He 
had  also  developed  melancholic  symptoms,  which  dis- 
appeared after  a  time. 

The  small  number  of  references  we  have  been  able  to 
collect  in  ophthalmological  literature  on  the  association  of 
objective  signs  of  organic  nervous  disease  with  hereditary 
optic  atrophy  might  be  taken  as  an  indication  that  these 
are  very  rare  or  wholly  exceptional,  but  as  these  cases 
rarely  come  to  neurologists  slight  signs  of  organic  disease 
may  be  missed,  and  even  obvious  signs  overlooked  unless 
attention  is  directed  to  them  by  the  patient's  complaints. 
On  the  other  hand,  it  seems  to  us  not  improbable  that  the 
occurrence  of  certain  symptoms  and  signs,  as  pains  or 
paresthesias  in  the  limbs,  absence  of  the  knee-jerks  or 
pupillary  anomalies,  have  been  occasionally  regarded  as 
sufficient  for  the  diagnosis  of  tabes  dorsalis  or  other 
nervous  disease. 


NERVOUS  SYMPTOMS  ASSOCIATED   WITH  OPTIC  ATROPHY.      119 

Iii  the  following  cases  we  have  found  signs  of  organic 
nervous  lesions  associated  with  visual  defects  of  the  Leber 
type,  though  whether  they  all  belong  to  this  class  or  not 
may  be  doubtful. 

Case  1. — E.  C — ,  a  man,  now  aet.  52  years,  was  formerly  a 
bootmaker,  and  has  always  enjoyed  good  health.  He 
denies  venereal  infection,  was  married,  and  had  five 
children,  two  of  whom  died  in  infancy,  while  three  are 
still  alive  and  well.  Between  eighteen  and  twenty-five 
years  of  age  he  drank  a  good  deal  of  spirits,  but  little 
since  then  ;  and  from  eighteen  years  he  smoked  ordinary 
shag,  but  generally  not  more  than  one  ounce  a  week.  He 
was  not  unnaturally  intolerant  of  tobacco. 

His  sight  was  good  till  his  thirty-second  )^ear,  when  it 
began  to  fail ;  at  first  he  could  not  see  his  finer  work, 
and  soon  he  was  unable  to  recognise  anything  in  front  of 
his  eyes,  though  he  could  perceive  objects  which  he 
looked  at  obliquely.  From  the  time  his  vision  began  to 
fail  he  became  aware  that  he  did  not  walk  properly  ;  he 
did  not  stagger,  but  his  feet  would  drag  along  the  ground 
"  like  a  slovenly  man  walking."  His  legs  also  tired 
easil}\ 

Apparently  his  sight  remained  in  this  state  for  some 
time,  but  he  states  that  when  about  forty  years  of 
age  he  became  completely  blind  for  a  time,  and  for  at 
least  two  months  could  not  recognise  light  from  darkness. 
At  the  same  time  his  eyelids  dropped,  so  that  he  was 
unable  to  open  his  eyes,  and  his  arms  and  legs  were 
extremely  feeble.  He  was  confined  to  bed,  and  for  a 
time  was  not  even  able  to  sit  up.  During  this  time  he 
was  in  an  infirmary.  His  mental  state  was  evidently 
much  distubed  too  ;  he  was  confused,  and  cannot  now 
remember  what  happened  during  a  considerable  part  of 
the  time.  His  story  of  this  period  is,  therefore,  unreliable  ; 
he  recognises  this  himself.  He  soon  began  to  improve, 
and  within  seven  months  he  was  again  as  well  as  before 
this  attack.      For  a  time,  however,  his  fingers  were  numb, 
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"  they  were  as  if  they  were  dead;  I  couldn't  feel  anything  in 
them  "  ;   this  numbness  did  not  extend  beyond  his  hands. 

His  condition  lias  remained  unaltered  since  then 
excepting  that  two  new  symptoms  have  developed.  For 
the  past  five  years  or  so  he  has  had  throbbing  and  dull 
aching  pains  in  his  limbs  like  the  pains  of  rheumatism, 
but  they  are  not  influenced  by  the  weather.  There  have 
been  no  sharp  shooting  or  stabbing  pains.  And  for  two  or 
three  years  he  has  complained  of  another  symptom  which 
is  much  more  troublesome  ;  this  is  a  tenesmus,  not  unlike 
that  which  distinguishes  the  rectal  crises  of  tabes  dorsalis; 
he  always  feels  that  his  bowels  want  to  move,  but  when 
he  tries  he  can  pass  nothing  or  only  very  little.  This 
symptom  is  extremely  distressing  and  often  even  painful. 
He  also  complains  that  he  must  pass  urine  frequently  and 
that  he  cannot  hold  it  for  long  when  the  desire  for 
micturition  comes. 

He  first  came  under  the  observation  of  one  of  us  (J.  T.) 
as  an  out-patient  at  the  National  Hospital  in  January, 
1896.  At  that  time  his  reflexes  were  normal,  the  knee- 
jerks  being  equal  and  active,  and  no  signs  of  organic 
nervous  disease  excepting  the  optic  atrophy  could  be 
discovered.  Eighteen  months  later,  however,  his  knee- 
jerks  could  not  be  obtained  even  on  reinforcement,  but  in 
January,  1898,  they  had  returned  but  were  feeble.  About 
this  time  he  disappeared  from  observation  for  seven  years, 
and  when  he  returned  in  the  autumn  of  1905  his  reflexes 
were  again  absent,  and  they  have  remained  so,  or  extremely 
feeble,  till  now.  In  1909  the  pains  in  his  limbs  and  the 
rectal  symptoms  set  in,  but  on  examination  absence  of  the 
reflexes  and  slight  sensory  disturbances  were  the  only 
objective  signs  apart  from  his  eyes.  In  1910  he  was 
admitted  to  hospital  for  observation  and  more  careful 
examination.  Then  his  visceral  organs  were  normal  and 
his  urine  contained  no  abnormal  constituents.  His  vision 
was  very  defective,  and  in  attempting  to  look  at  an  object 
he  used  only  the  lower  portions  of  his  visual  fields  hj 
looking     upwards.      There     was     very     little     peripheral 
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contraction  of  the  fields  to  white,  but  a  large  central 
scotoma  extending  to  about  20°,  and  beyond  this  a  zone, 
reaching  on  an  average  to  30  ,  in  which  vision  was  very 
poor  (Fig.  25) .  Red  and  green  vision  were  completely  lost ; 
blue  was  the  only  colour  he  could  recognise,  and  that  only 
in  an  irregular  crescentic  area  below  the  fixation  point. 
Mr.  Paton,  who  kindly  examined  the  fundi  for  us,  reported: 
"  The  discs  are  very  white  with  large  physiological  pits 
but  vessels  of  fairly  good  size.  The  general  appearance 
suggests  that  the  condition  results  from  some  form  of 
chronic  retrobulbar  change.  As  far  as  the  eyes  are 
concerned  it  is  unlike  any  tabetic  case  I  have  ever  seen." 
His  pupils  were  equal  and  reacted  well  both  to  light 
and  on  accommodation.  The  ocular  movements  were  also 
normal,  and  the  functions  of  the  other  cranial  nerves  were 
unaffected.  His  arms  were  feeble  in  relation  to  the  size 
of  their  muscles  and  his  legs  were  hypotonic  and  weak. 
There  was  no  ataxia.  On  examining  sensation,  the  only 
defect  found  was  a  slight  relative  diminution  of  sensibility 
to  both  touch  and  pain  in  both  arms  and  legs,  greater  in 
the  distal  than  in  the  proximal  segments  of  the  limbs. 
His  arm-jerks  were  present  but  feeble ;  at  first  the  knee- 
jerks  could  be  obtained  with  difficulty  but  they  disappeared 
again,  his  ankle-jerks  were  absent,  and  plantar  stimulation 
gave  normal  flexor  responses.  Rectal  examination 
revealed  nothing  to  account  for  or  explain  his  rectal 
symptoms. 

Some  months  ago  his  blood  and  cerebro-spinal  fluid 
were  examined ;  both  gave  negative  results  to  the 
Wassermann  test,  and  the  cerebro-spinal  fluid  contained 
no  excess  of  albumen  (globulin)  to  either  the  Noguchi  or 
Apelt-Nonne  tests,  and  no  excess  of   cells. 

The  patient's  father  died  when  he  was  young  and  he 
knows  nothing  of  his  family.  His  mother's  sight  was 
defective  before  her  death,  but  he  has  no  idea  to  what 
this  was  due.  His  only  brother  died  in  childhood.  One 
sister  is  alive  and  well,  but  another,  the  eldest  of  the 
family,  was  almost  blind  before  she  died;  he  had  not  seen 
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her  for  several  years,  and  when  he  visited  her  shortly 
before  her  death  he  was  told  her  sight  had  failed 
gradually.  Her  eyes  looked  natural,  and  as  far  as  he  can 
remember  she  looked  obliquely  at  what  she  wished  to  see. 

It  is  true  that  in  this  case  there  is  only  an  indefinite 
history  of  the  familial  nature  of  the  disease,  but  other- 
wise in  both  its  history  and  its  ocular  symptoms  it  corre- 
sponds closely  with  Leber's  type.  The  exact  nature  of 
the  disease  that  produces  the  nervous  symptoms — the 
tenesmus,  the  pains  in  the  limb,  the  affection  of  gait, 
the  sensory  disturbances  and  the  absent  knee-jerks — 
must  remain  doubtful.  They  might  suggest  tabes,  but 
the  negative  Wassermann  reactions  and  the  normal 
albumen  and  cell  content  of  the  cerebro-spinal  fluid 
exclude  this  almost  with  certainty.  Further,  the  sensory 
changes  are  not  such  as  characterise  tabes  dorsalis.  Nor 
can  the  ocular  symptoms  be  attributed  to  this  disease.  It 
is  true  that  both  Uhthofr  and  Fuchs  describe  the  occurrence 
of  central  scotoma  in  a  small  proportion  of  cases  of  tabetic 
optic  atrophy,  but  in  tabes  with  optic  atrophy  the  vision 
generally  deteriorates  progressively  and  apparently  never 
remains  unaltered  for  nearly  thirty  years  as  it  has  in  this 
case.  Again,  the  brisk  reaction  of  the  pupils  to  light, 
despite  the  failure  of  vision,  is  not  what  one  would  expect 
to  find  in  tabes  dorsalis. 

Case  2. — A.  B — ,  ast.  42  years,  was  seen  by  one  of 
us  (J.  T.)  at  Moorfields,  at  the  request  of  Mr.  Treacher 
Collins,  and  was  afterwards,  in  June,  1912,  admitted  to 
the  National  Hospital,  Queen  Square. 

He  had  enjoyed  fairly  good  health,  but  when  twenty-six 
years  of  age  had  a  venereal  sore  which  was  probably 
syphilitic  ;  he  was  treated  for  three  to  four  months.  He 
used  to  smoke  about  three  ounces  of  tobacco  a  week,  but 
he  was  always  very  moderate  in  alcohol. 

In  September,  1911,  he  noticed  a  film  or  mistiness  in 
front  of  his  eyes,  and  from  this  time  his  vision  deteriorated 
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gradually  till  December,  but  since  then  it  had  remained 
stationary.  Subjectively  there  is  not  merely  loss  of  vision, 
but  also  "  as  if  there  were  a  fog  in  front  of  my  eyes  ;'  ; 
this  fog  seems  to  lie  around  him,  not  merely  in  the 
direction  in  which  he  looks;  there  is  no  colour  in  it  and 
it  persists  in  the  dark.  He  is  aware  that  he  has  lost  colour 
vision.  He  states  he  has  never  been  strong  on  his  legs ; 
he  could  never  run  a  distance  like  other  boys,  as  his  knees 
and  ankles  would  give  way  under  him,  but  during  the 
past  five  years  his  legs  have  been  stronger.  For  twelve 
months  he  had  had  a  good  deal  of  dull  aching  pain  in  his 
legs.  There  has  been  no  sphincter  trouble  and  no  loss  of 
sexual  power.  For  nine  months  his  memory  had  not  been 
so  good  as  it  was. 

He  was  a  healthy  looking  man ;  his  visceral  organs 
were  normal  and  his  urine  contained  no  albumen  or  sugar. 
His  vision  was  R.  3%  and  L.  -^.  The  visual  fields  can  be 
best  described  by  reference  to  the  charts  (Fig.  26)  ;  in 
addition  to  the  contraction  and  irregular  loss  there  was  a 
partial  central  scotoma  for  white  in  both  eyes.  He  could 
not  recognise  even  large  areas  of  red  or  green  by  either 
eye,  while  the  field  for  blue  corresponded  closely  with  the 
central  area  of  white  vision,  but  the  central  scotomata 
were  more  definite  than  those  for  white.  His  optic  discs 
were  both  pale  and  solid-looking ;  the  veins  were  full  and 
the  arteries  of  good  calibre. 

His  ocular  movements  were  normal  and  his  pupils  were 
large,  but  reacted  very  well  both  directly  and  consensually 
to  light,  and  on  accommodation.  His  arms  were  tremulous, 
but  his  motor  system  was  otherwise  unaffected,  and  no 
disturbance  of  sensibility  to  touch,  pain  or  temperature 
could  be  detected,  but  the  sense  of  position  in  both  hands 
and  legs  was  defective.  His  knee-jerks  were  extremely 
feeble  and  his  arm-jerks  and  ankle-jerks  were  absent. 
Plantar  stimulation  evoked  normal  flexor  responses. 

During  the  time  he  was  in  hospital  vision  deteriorated 
further,  and  the  central  scotoma  in  the  right  eye  became 
complete.      His  pupils    still    reacted    briskly  to   light,  but 
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tended    to    dilate    again    rapidly.       He  complained  a  good 

deal  of  frontal  headache,  especially  during  the  time  his 
vision  was  failing.  His  knee-jerks  also  disappeared  during 
the  time  he  was  under  observation.  His  mental  state  was 
evidently  not  natural ;  he  was  restless,  excitable,  unduly 
emotional,  and  his  memory  was  very  poor.  His  relatives 
laid  much  stress  on  his  mental  change,  and  especially  on 
the  fact  that  he  had  become  irritable  and  unreliable  in 
his  statements. 

He  was  discharged  from  hospital  in  the  middle  of  July, 
but  was  readmitted  towards  the  end  of  November,  1912. 
His  sight  had  continued  to  fail  after  he  left  hospital,  and 
he  had  been  blind  since  the  beginning  of  this  month. 
Before  vision  disappeared  he  could  see  objects  only  to  the 
right  and  left  of  what  he  looked  at. 

His  optic  discs  were  very  white,  and  gave  the  general 
appearance  of  a  primary  atrophy,  but  the  calibre  of  the 
vessels  remained  good.  His  pupils  were  very  large  and 
reacted  slightly,  but  only  momentarily,  to  a  strong  light, 
even  though  he  was  quite  blind  to  it.  All  his  deep 
reflexes  had  now  disappeared,  but  otherwise  his  state  was 
unchanged.  Both  his  blood  and  cerebro-spinal  fluid  gave 
positive  Wassermann  reactions,  and  the  latter  contained 
an  excess  of  cells  and  of  globulin. 

The  patient  himself  had  only  had  one  child,  who  died 
in  infancy.  He  had  no  bi*others,  but  his  two  sisters  are 
alive  and  well  and  have  children,  in  whom  there  is  yet  no 
sign  of  defective  vision.  The  patient's  mother  by  an 
earlier  marriage  had  one  son,  whom  we  had  the  opportunity 
of  examining.  He  is  the  only  other  member  of  the  family 
in  whom  we  could  find  any  evidence  of  defective  vision. 

Case  3. — H.  G — ,  a^t.  51  years,  half  brother  of  Case  2, 
was  the  driver  of  a  horse  tramcar.  He  has  enjoyed  good 
health,  and  was  very  moderate  in  the  use  of  alcohol,  but 
he  smoked  about  three  ounces  of  "  Navy  Cut "  tobacco  a 
week.  He  had  gonorrhoea,  but  at  present  gives  a 
negative  Wassermann  reaction.      When    37   years  of  age 
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he  found  his  vision  was  defective ;  he  discovered  this  by 
driving  his  car  along  a  single  line  of  rails  into  another 
car  coming  in  the  opposite  direction,  which  he  had  not 
been  able  to  see ;  in  fact,  he  found  that  he  could  not  see 
anything  at  which  he  looked  directly.  His  eyes  were 
about  equally  affected.  He  came  under  the  care  of  Mr. 
Cargill  at  the  Royal  Eye  Hospital,  and  was  at  once 
forbidden  to  smoke  ;  he  ceased  to  do  so  for  a  few  months, 
but  soon  smoked  again  as  heavily  as  before.  About 
seven  months  after  the  onset  his  vision  began  to  improve, 
and  soon  reached  the  level  at  which  it  has  since  remained. 
It  varies  slightly,  however,  as  sometimes  he  can  read  but 
often  can  not  do  so.  He  was  depressed,  irritable  and 
moodish,  and  from  his  own  account  was  probably  amnesic 
and  confused  for  some  months  after  his  sight  was  first 
affected.      He  has  had  no  other  symptoms. 

On  examination  both  discs  were  found  pale,  the  right 
more  so  than  the  left,  and  by  the  perimeter  a  partial 
scotoma  for  white,  red  and  green  could  be  mapped  out  in 
both  eyes,  but  it  was  only  slight  and  indefinite  in  the  left. 
There  was  also  a  general  contraction  of  both  visual  fields. 
He  had,  however,  -3-6-  vision  in  his  right  eye  and  y^-  in  his 
left.  His  pupils  were  large,  the  right  being  4  mm.  and 
the  left  3  mm.  in  diameter  ;  both  contracted  briskly  on 
accommodation,  but  the  right  reacted  very  poorly  to  light 
and  the  left  was  practically  inactive.  His  knee-jerks 
were  feeble  even  on  reinforcement,  and  his  ankle-jerks 
could  not  be  obtained ;  his  other  reflexes  were  normal. 
There  was  slight  but  definite  diminution  of  sensibility  to 
pain  on  his  legs,  but  no  other  sensory  disturbance. 

These  two  cases  may  be  briefly  discussed  together.  As 
they  are  half-brothers,  sons  of  the  same  mother,  and 
suffered  from  visual  disturbances  which  differed  chiefly  in 
degTee,  there  is  a  strong  probability  that  the  affection  of 
the  optic  nerves  depended  on  some  inherited  taint,  or  that 
this  at  least  was  a  factor  in  it. 

In  the  case  of  A.  B —  there  can  be  no  reasonable  doubt 
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of  the  diagnosis  of  tabes  dorsalis.  The  positive  Wasser- 
mann  reaction  in  both  blood  and  cerebro-spinal  fluid, 
with  excess  of  cell  and  globulin  content  in  the  latter  is 
almost  conclusive  evidence  of  a  parasyphilitic  nervous 
disease,  and  of  these  it  is  of  course  tabes  which  most 
commonly  affects  the  eyes.  On  the  other  hand  the  only 
definite  sign  of  tabes  he  presented  was  loss  of  the  deep 
reflexes.  The  type  of  the  affection  of  the  fields  of  vision 
was  certainly  not  such  as  is  generally  seen  in  tabes,  and 
the  fact  that  the  pupils  continued  to  react  to  light  as  long 
as  vision  remained,  and  even  for  a  short  time  after  it 
failed,  may  be  used  as  an  agument  against  tabes.  Owing 
to  the  slowly  progressive  failure  of  vision  and  the 
eventually  complete  blindness  it  is  impossible  to  ascribe 
the  eye  affection  to  Leber's  disease. 

In  his  half-brother,  H.  G — ,  the  only  persisting  signs  of 
nervous  disease  were  the  defective  reactions  of  the  pupils 
to  light  with  feeble  knee-jerks  and  absent  ankle-jerks. 
In  this  case,  however,  there  was  no  history  of  syphilis,  the 
Wassermann  reaction  was  negative,  and  he  presents  no 
other  definite  signs  of  tabes ;  his  visual  defect  was 
obviously  not  tabetic.  In  certain  respects  he  resembles 
that  case  of  Leber's  which  was  afterwards  examined  by 
Thomsen,  to  which  we  have  referred. 

Case  4. — N.  D — ,  now  a3t.  45  years,  a  tram  inspector, 
who  was  referred  to  one  of  us  (J.  T.)  by  Mr.  Hudson,  at 
Moorfields,  is  a  somewhat  similar  case.  He  had  gonorrhoea 
when  22  years  of  age,  but  no  other  illnesses.  He  has 
been  moderate  in  the  use  of  alcohol  and  tobacco. 

A  year  ago  he  found  the  vision  of  his  right  eye 
defective ;  he  noticed  it  first  in  reading  tram  tickets, 
especially  green  ones,  and  he  found  that  in  order  to  read 
them  he  had  to  look  at  them  sideways.  Six  months  later 
the  vision  of  his  left  eye  began  to  fail  and  now  both  are 
equally  affected ;  the  state  of  his  vision  has  remained 
stationary  during  the  past  three  months. 
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He  appeal's  a  healthy  man ;  no  disease  could  be 
detected  in  his  viscera  and  his  urine  is  normal.  His 
visual  acuity  varies  from  -^  to  -^  and  is  approximately 
the  same  in  both  eyes.  In  both  eyes  he  has  a  partial 
central  scotoma  to  white,  the  temporal  half  of  which  is 
complete  in  the  right  eye  (Fig.  27).  There  is  a  complete 
scotoma  for  red  and  green  in  the  left  eye,  while  in  the 
right  he  can  recognise  red  and  green  at  the  fixation  point 
but  not  in  the  area  around  it  (Fig.  28).  The  right  disc 
shows  marked  temporal  and  slighter  general  pallor,  and 
the  lamina  cribrosa  is  very  distinct.  The  upper  and  lower 
margins  of  the  left  disc  are  slightly  blurred  and  elevated 
as  if  there  were  some  oedema,  but  its  temporal  half  is 
pale. 

His  pupils  are  equal  and  regular  and  react  briskly  to 
light  but  tend  to  dilate  quickly.  There  are  no  other 
abnormal  signs  except  absence  of  the  ankle-jerks  and  slight 
diminution  of  the  sense  of  position  in  his  legs.  His  blood 
gives  a  positive  Wassermann  reaction,  but  the  reaction  is 
negative  in  the  cerebro-spinal  fluid  and  there  is  no  excess 
of  lymphocytes  or  of  globulin  in  the  latter. 

He  has  three  brothers  ;  one  died  at  40,  and  his  eye- 
sight was  "  not  very  good  "  before  his  death  ;  it  was  first 
affected  when  he  was  22.  In  his  second,  who  is  now  48, 
vision  failed  about  35,  but  it  is  not  so  seriously  affected 
as  in  the  patient ;  he  can  read  large  print,  but  had  to 
give  up  his  work  as  a  tram  inspector  and  become  a  coal 
miner.  His  younger  brother,  now  set.  38  years,  is  in 
America,  and  he  has  been  lately  informed  that  his  sight 
has  become  defective.  There  is  no  history  of  further 
cases  of  visual  affection  in  the  family  (Fig.  29). 

In  this  case  both  the  history  of  the  disease  and  its 
clinical  features  agree  with  those  of  Leber's  atrophy,  and 
the  only  anomalous  signs  are  absence  of  the  ankle-jerks 
and  slight  diminution  of  sensibility  in  the  legs.  The 
slight  swelling  of  one  disc  such  as  is  present  in  the  left  is, 
of  course,  not  uncommon  in  Leber's  disease,  but  both  it 
and  the  characteristic  changes  in  the  visual  fields  exclude 
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a  tabetic  atrophy,  which  might  be  suspected  owing  to  the 
positive  Wassermarm  reaction  in  the  blood.  The  negative 
reaction  in  the  cerebro-spinal  fluid  and  its  normal  cell  and 
albumen  content  also  make  the  c.o-existence  of  tabes  very 
improbable. 

Cases  5  and.  6. — Reference  must  be  made  here  to  two 
of  the  cases  in  the  family  D — ,  reported  in  our  first 
paper  (p.  96),  in  which  signs  of  organic  nervous  disease 
were  associated  with  familial  optic  atrophy. 

The  elder  brother,  J.   D — ,  complained  Of    attacks    of 

Fig.  29. 
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giddiness,  of  weakness  of  his  legs,  and  of  precipitancy 
of  micturition  and  occasionally  incontinence  of  urine,  but 
his  reflexes  were  normal,  and  apart  from  his  eyes  there 
were  no  objective  pathological  signs. 

The  second  brother,  H.  D — ,  has  many  signs  of  tabes 
dorsalis,  including  pains,  numbness,  and  aching  in  his 
limbs,  occasionally  difficulty  in  starting  micturition,  pupils 
that  reacted  poorly  to  light  despite  vision  not  being 
seriously  affected,  analgesia  on  the  legs  and  trunk,  and 
absence  of  the  knee-  and  ankle-jerks.  Further,  he  had 
had  syphilis  ten  years  before  he  came  under  our  observa- 
tion ;  unhappily  we  have  lost  sight  of  him  and  have  not 
been  able  to  verify  the  diagnosis  of  tabes  by  serological 
and  cytological  tests.      But  even  if  the  diagnosis  of  tabes 
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must  be  accepted,  we  have  already  pointed  out  that  the 
type  of  visual  disturbance  is  not  such  as  is  generally 
met  with  in  this  disease,  and  that  it  is  identical  with  that 
which  is  found  in  his  two  brothers.  Further,  even  though 
we  attribute  these  symptoms  and  signs  of  nervous  involve- 
ment to  tabes,  we  venture  to  point  out  how  closely  they 
resemble  the  nervous  symptoms  in  some  of  the  cases  we 
describe  here  in  whom  tabes  certainly  did  not  exist. 

Case  7.- — -A.  D — ,  ret.  30  years,  was  sent  to  the 
National  Hospital,  Queen  Square,  by  Mr.  Brewerton, 
from  the  Westminster  Ophthalmic  Hospital,  in  September, 
1910,  and  was  admitted  under  the  care  of  one  of  us 
(Gr.  H.).  His  previous  health  had  been  excellent;  he 
smoked  about  four  ounces  of  shag  a  week,  but  was 
very  moderate  in  drink. 

Twelve  months  previously  his  sight  began  to  fail  ;  it 
appeared  to  him  as  though  there  was  a  mist  in  front  of  his 
eyes.  Later  his  legs  had  become  weak,  and  he  began  to 
suffer  with  a  painful  burning  sensation  in  his  lower  limbs 
and  with  tingling  in  his  fingers.  He  was  pale  and 
anamiic,  but  his  visceral  organs  were  normal  and  his  urine 
contained  no  abnormal  constituents.  He  had  high  myopia, 
and  in  each  eye  a  large  central  scotoma  complete  for  white 
and  red,  with  some  peripheral  contraction  of  both  fields 
(Fig.  30).  The  temporal  half  of  each  disc  was  pale,  but 
the  rest  was  of  good  colour.  His  pupils  very  large  and 
reacted  well  to  light  and  on  accommodation.  His  arms 
were  unaffected,  but  both  legs  wrere  weak,  especially  in 
their  distal  segments.  The  paraasthesias  persisted  and 
often  kept  him  awake  at  night,  and  he  had  also  sharp 
stabbing  pains  in  his  feet. 

There  was  definite  diminution  of  sensibility  to  touch, 
and  a  more  marked  loss  to  pain  and  temperature  on  both 
legs  and  hands,  and  in  addition  some  loss  of  the  sense 
of  position  in  both  upper  and  lower  limbs.  His  arm-jerks 
were  brisk,  but  both  knee-  and  ankle-jerks  were  absent. 
He   remained    two    and    half    months    in    hospital    and 
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improved  considerably.  The  central  scotoma  for  white 
disappeared  almost  completely  from  his  right  eye,  while 
the  only  complete  loss  that  remained  in  his  left  was  in  a 
small  area  above  the  fixation  point.  The  strength  of  his 
limbs  improved,  but  his  legs  were  still  weak  and  he  was 
walking  badly  when  he  left  hospital. 

He  was  lately  examined  again  after  an  interval  of  two 
years.  He  complains  that  his  legs  are  still  weak,  and 
that  he  has  at  times  the  same  tingling  and  numbness  in 
his  feet.  His  arms  are,  he  believes,  normal.  His  vision 
has  scarcely  altered  since  he  left  hospital. 

His  optic  discs  are,  however,  whiter  than  when  they 
were  last  seen,  but  his  visual  fields  remain  much  the 
same.  His  pupils  react  well  to  light,  but  dilate  quickly 
again.  His  legs  are  still  weak,  and  his  gait  is  awkward 
and  uncertain.  The  sensory  disturbances  remain  prac- 
tically the  same  as  they  were  two  years  ago.  His  knee- 
jerks  can  now  be  obtained  on  reinforcement,  but  they  are 
very  feeble. 

His  father  died  at  forty  of  a  cause  unknown  to  the 
patient;  his  mother  is  alive  and  well,  and  he  has  a 
brother  thirty-two  years  of  age,  whose  sight  is  good. 
This  is  all  the  information  he  can  give  us  of  his  family. 
There  is,  therefore,  no  history  of  a  family  eye  disease 
available,  but  his  symptoms  resemble  so  closely  those  of 
some  of  our  other  cases  in  which  the  visual  affection  had 
a  family  incidence  that  we  include  him  among  them. 
Symptoms  similar  to  those  he  presents  are,  of  course, 
found  in  diabetes  and  after  chronic  poisoning  by  bisulphide 
of  carbon  and  other  substances,  but  we  could  find  no 
evidences  of  these  influences  in  his  case. 

It  is  difficult  to  group  all  these  cases  together,  or  to 
attribute  the  visual  and  nervous  symptoms  they  presented 
to  the  same  causes.  In  two  of  the  cases  (Cases  2  and  6) 
we  have  to  admit  the  existence  of  tabes  dorsalis,  though 
in  both  the  visual  disturbances  were  probably  independent 
of  tabes,  and  resembled  those  which  we  observed  in 
another   member    of   each    family  in  whom  there  was   no 
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sign  of  this  disease.  It  seems,  therefore,  very  probable, 
especially  when  taken  in  connection  with  the  few  cases 
we  have  been  able  to  collect  from  the  literature,  that  the 
visual  disturbances  in  these  cases  were  dependent  on  a 
familial  or  inherited  tendency  similar  to,  or  identical  with, 
that  to  which  the  blindness  of  Leber's  disease  is  due. 

The  nervous  symptoms  associated  with  these  visual 
disturbances  may  be  briefly  summarised. 

The  most  common  of  the  physical  signs  was  absence  or 
diminution  of  the  deep  reflexes,  especially  the  ankle-  and 
knee-jerk ;  these  were  normal  in  only  one  case,  and  he 
came  under  observation  long  after  the  onset  of  his 
symptoms.  All  of  them,  except  the  same  patient,  com- 
plained at  some  period  or  other,  but  generally  in  the 
earlier  stages  of  the  disease,  of  numbness  or  tingling  in 
the  limbs,  most  commonly  in  the  feet  and  hands.  Pains, 
too,  were  very  common,  but  they  were  generally  of  a  dull 
aching  character,  and  except  in  one  case  did  not  appear 
to  resemble  the  shooting  or  lancinating  pains  of  tabes. 
Some  anassthesia,  analgesia  or  loss  of  the  sense  of  position 
was  associated  with  these  subjective  sensory  disturb- 
ances. 

Several  of  the  patients,  too,  complained  of  slight 
sphincter  troubles.  Our  first  case  had  severe  persisting 
tenesmus,  but  the  others  complained  only  of  slight  difficulty 
in  starting  micturition,  or  of  a  difficulty  in  delaying  it  when 
the  desire  came.      One  had  occasionally  incontinence. 

From  the  histories  a  few  of  the  patients  or  their  relatives 
gave,  there  was  evidently  some  mental  distui'bance  at  an 
early  stage  of  their  illness ;  this  is  of  interest,  as  the  same 
has  been  recorded  in  several  cases  of  Leber's  atrophy. 
These  symptoms  were  depression,  restlessness  and  irrita- 
bility, with  some  confusion  and  loss  of  memory,  and 
they  were  apparently  always  transient. 

If  we  attempt  to  discuss  the  relation  of  these  cases  to 
Leber's  disease  Ave  must  consider  two  possibilities.  That 
in  the  first  place  they  belong  to  Leber's  type,  and  differ 
only  by  the  co-existence  of  some  organic  nervous  trouble ; 
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or,  on  the  other  hand,  they  may  represent  another  type 
of  familial  degeneration  only  related  to  Leber's  atrophy 
by  the  fact  that  the  visual  apparatus  is  similarly  affected. 
The  first  alternative  seems  the  more  probable  to  us,  but 
the  question  can  be  decided  only  by  the  careful  neuro- 
logical examination  of  a  large  number  of  undoubted  cases 
of  familial  optic  atrophy  in  order  to  ascertain  if  nervous 
symptoms,  or  any  physical  signs  of  involvement  of  the 
nervous  system,  are  associated  with  the  visual  disturbances, 
or  present  in  other  members  of  the  affected  families. 
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Mr.  Richardson  Cross  pointed  out  the  importance  of 
dividing  carefully  the  cases  in  which  the  visual  field  was 
narrowed,  from  those  showing  defect  in  the  peripheral  or 
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the  central  field.  One  found  in  various  cases  a  narrowing 
of  the  peripheral  field,  or  a  central  scotoma.,  or  a  para- 
central scotoma,  or  :i  partial  insular  scotoma.  And  as 
the  special  nervous  symptoms  of  these  cases  became 
worked  out  and  separated  by  neurologists,  it  might  be 
possible  for  the  ophthalmic  surgeon  to  play  his  part  if  he 
were  very  careful  in  taking  and  recording  the  fields  of 
vision. 


3.    Two  cases  of  permanent   hemianopia  following  severe 
attacks  of  migraine. 

By  A.  W.  Ormond. 

The  occurrence  of  hemianopia  in  a  young  and  apparently 
healthy  patient  is  so  unusual  as  to  justify  my  calling  the 
attention  of  this  Society  to  two  cases  which  have  recently 
come  under  my  notice.  In  1907  Dr.  Thomas,  of  Boston, 
published  in  the  Journal  of  Nervous  and  Mental  Diseases, 
vol.  xxxiv,  an  account  of  three  similar  cases,  but  I 
believe  the  published  accounts  of  this  condition  are  few, 
and  somewhat  scattered.  In  all  of  Dr.  Thomas's  cases 
more  or  less  frequent  or  severe  attacks  of  ophthalmic 
migraine  had  preceded  the  hemianopia,  and  a  similar  con- 
dition was  present  in  these  two  cases  of  mine.  Migraine, 
as  a  symptom  of  gross  vascular  disease,  associated  with 
hemianopia  and  paraplegia  or  hemiplegia,  is  not  so 
unusual,  but  migraine,  followed  by  permanent  lesions 
involving  vision  in  otherwise  healthy  young  people,  is,  I 
believe,  very  rare. 

I  will  shortly  refer  to  Dr.  Thomas's  cases  before  I 
recount  the  history  and  symptoms  of  my  own. 

The  first  case  was  in  a  young  woman,  set.  30  years, 
single,  and  a  nurse  at  a  hospital.  She  had  had  periodical 
attacks  of  not  very  severe  headache  previous  to  her 
illness,  and    also   immediately   before   the  attack   a  great 
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deal  of  worry  and  mental  strain.  On  February  4th, 
1894,  she  had  been  considerably  excited,  and  had  had  a 
severe  headache,  associated  with  a  sudden  vertigo  and 
loss  of  consciousness ;  the  next  day  there  were  frontal 
headache,  numbness,  and  slight  paresis  of  the  entire  left 
side  of  the  body,  but  no  paralysis.  "When  examined  at  the 
out-patient  department  she  had  numbness  on  the  left  Bide 
and  a  sensation  of  fulness  in  the  head,  some  mental 
dulness,  but  no  vertigo,  headache  or  digestive  disturbance  ; 
some  weakness  of  the  left  side,  increased  knee-jerks  and 
left  hemiancpia,  which  remained  permanent  j  otherwise 
the  patient  was  quite  well,  and  remained  so  up  to  1906, 
after  which  the  history  ceases.  This  case  is  open  to 
doubt,  and  I  agree  with  Dr.  Thomas  in  his  remark  that 
the  attack  may  have  been  due  to  arterial  disease,  and 
that  the  migraine  might  have  been  no  more  than  an 
exciting  cause  of  the  vascular  lesion,  or  possibly  only  a 
symptomatic  migraine. 

His  second  case  is  more  conclusive.  A  single  woman, 
aet.  27  years,  with  a  history  of  migrainous  attacks 
during  ten  years,  always  accompanied  by  vomiting  ;  she 
never  lost  consciousness  in  the  attacks,  and  neither  the 
limbs  or  eyesight  had  been  affected.  Her  mother  and 
sister  also  suffered  from  migraine.  "Whilst  sewing,  an 
attack  developed,  during  which  she  vomited,  felt  faint, 
and  experienced  a  sensation  of  pins  and  needles  and 
partial  loss  of  power  on  the  left  side  ;  there  was  also  loss 
of  sight,  involving  the  left  side  of  the  field  of  vision; 
she  quickly  regained  her  normal  condition,  but  the  sight 
remained  affected.  \Vlien  examined  it  was  found  that 
she  had  left  hemianopia,  slight  increase  of  knee-jerks, 
and  on  one  occasion  (soon  after  the  attack)  some  sugar 
in  the  urine,  but  none  was  found  on  two  subsequent 
examinations.  Five  years  later  her  condition  remained 
the  same. 

The  third  case  was  also  in  a  young  woman,  a;t.  27 
years,  who  had  had  headaches  since  she  was  twelve,  when 
menstruation  was  established  ;   the  attacks  were  associated 
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with  vomiting  and  throbbing  in  the  head.  The  headache 
associated  with  her  hemianopia  was  of  a  usual  character 
and  time,  and  lasted  from  8  a.m.  till  12  noon,  when, 
feeling  no  better,  she  got  up,  and  noticed  some  dizziness 
and  difficulty  in  seeing.  On  examination  she  was  found 
to  have  a  right  hemianopia,  but  beyond  this  she  was 
entirely  healthy. 

The  second  and  particularly  the  third  seem  to  be  clear 
cases  of  cerebral  softening,  associated  with  migrainous 
attacks,  in  otherwise  healthy  young  females.  My  own 
cases  are  also  in  women. 

The  first,  Elizabeth  W — ,  ast.  33  years,  comes  from  a 
large  family,  two  members  of  which  died  from  tuberculosis, 
and  one  brother  (younger)  has  had  attacks  of  sick  head- 
ache all  his  life  ;  her  parents  arc  alive,  but  her  mother 
had  a  severe  left-sided  cerebral  haemorrhage  eighteen 
months  ago.  The  patient  has  been  for  more  than  ten 
years  subject  to  migraine  of  a  severe  kind,  and  previous 
to  that  had  had  headaches  of  less  severity.  During  the 
more  severe  attacks  her  sight  had  been  defective,  but  I 
cannot  elicit  any  evidence  that  the  defect  of  sight  was 
other  than  an  intolerance  of  light,  and  neither  a  transient 
scotoma  nor  hemianopia  seems  to  have  been  noticed.  On 
September  26th  she  had  an  unusually  severe  attack  of 
migraine,  lasting  three  to  four  days  ;  the  photophobia  was 
extreme,  but  when  she  recovered  she  noticed  that  she 
could  not  see  anything  on  her  right  side.  The  patient's 
heart,  lungs  and  kidneys  are  quite  healthy,  and  there  is 
no  loss  of  power  in  arms  or  legs  ;  her  speech  has  not  been 
interfered  with,  neither  has  she  any  amnesia. 

On  examination,  I  found  that  she  had  a  small  amount 
of  hypermetropia  and  some  astigmatism,  but  the  fundus 
was  perfectly  healthy,  and  her  central  vision  ^  with  her 
proper  correction ;  the  ocular  movements  were  unaffected, 
and  the  hemiopic  pupillary  reaction  was  not  obtained. 
The  defect  in  the  right  field  of  vision  was  not  absolute ; 
she  was  conscious  of  light  when  a  very  strong  electric 
globe  was  placed  on  that  side.      The  headaches  have  not 
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been  so  severe  since  she  lost  her  sight,  although  she  has 
had  frequent  attacks.  I  saw  her  again  this  year  (Feb- 
ruary) and  found  her  condition  unaltered. 

Second  case. — Mrs.  E — ,  a3t.  32  years,  had  been  subject 
to  bilious  headaches  for  many  years,  which  seem  to  have 
started  when  the  patient  was  about  eighteen  years  old ; 
her  four  sisters  have  also  been  subject  to  attacks  of 
bilious  headaches  since  childhood.  The  patient  was  at 
the  time  three  months  pregnant,  and  seemed  to  be  in 
usual  health  ;  she  is  a  strong,  healthy-looking  young 
woman,  and  is  accustomed  to  assist  her  husband,  who  is  a 
fish  salesman,  in  his  business.  On  Saturday,  July  20th, 
1912,  the  patient  had  a  headache,  followed  by  sickness, 
and  again  on  Saturday,  July  27th,  and  Saturday,  August 
3rd.  On  Sunday,  August  4th,  she  awoke  with  the  head- 
ache still  present.  She  intended  visiting  some  friends  on 
that  day,  and  after  running  to  catch  a  tram  she  noticed 
that  she  could  not  see  anything  on  her  left  side.  On 
reaching  her  friend's  house  she  went  to  bed,  and  remained 
there  for  the  rest  of  the  day,  but  recovered  on  the  fol- 
lowing day.  When  I  first  saw  her,  she  told  me  that  she 
had  some  aching  in  her  arms  and  legs  on  the  left  side 
and  some  slight  loss  of  acuteness  in  her  business  capa- 
bility. I  found  that  she  had  hypermetropic  astigmatism 
in  each  eye,  with  j  vision  in  her  right  eye  and  ^  in  the 
left.  Wassermann  reaction  was  negative  ;  there  was  no 
albuminuria,  and  her  medical  man  could  find  nothing 
abnormal  in  her  general  medical  condition.  The  hemi- 
anopia  involved  the  left  side  of  her  field  of  vision,  and 
was  homonymous.  The  knee-jerks  were  present  and 
there  was  no  loss  of  sensation  ;  the  fundus  oculi  showed 
no  change,  and  the  hemiopic  pupil  was  doubtful.  I  saw 
her  again  on  March  31st  of  this  year;  her  baby  was  then 
a  month  old.  She  told  me  she  had  lost  all  the  sensation 
of  vague  pains  about  which  she  had  complained  on  her  pre- 
vious visit,  and  that  she  felt  perfectly  well,  but  that  she  still 
could  not  see  at  all  on  her  left  side.  On  examination 
with  the  perimeter,  the  hemianopia  remained  as  before. 
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Sir  William  Growers,  in  an  address  on  the  prodromata  of 
migraine  (Brit.  Med.  Joum.,  June  12th,  1909),  records  a 
similar  case  in  the  following  words  :  "  A  woman  of  29 
had  been  subject  to  migraine  as  long  as  she  could 
remember,  always  on  the  right  side  of  her  head  ;  during 
the  fourth  month  of  her  second  pregnancy,  an  attack 
of  her  customary  pain  was  followed  by  left-sided  weak- 
ness with  ataxy  of  the  hand,  permanent  left  hemianopia 
and  impairment  of  sensibility  on  the  left  side.  Pregnancy 
often  involves  an  increased  proneness  to  blood  coagulation  ; 
there  was  no  heart  disease  or  albuminuria."  These  cases 
seem  to  suggest  that  simple  migraine  may  be  followed  by 
permanent  lesions  involving  the  cortical  area  ;  as  far  as 
can  be  ascertained  none  of  these  patients  were  suffering 
from  any  recognisable  cardiac  or  vascular  disease,  and  all 
were  youuger  than  the  age  at  which  such  conditions 
would  be  likely  to  exist.  If  migraine  is  due  to  a  local 
vaso-motor  spasm  causing  anasmia  in  the  region  supplied 
by  those  vessels,  and  the  subsequent  dilation  of  the 
arteries  the  cause  of  the  pain,  we  might  assume  that  in 
these  cases  the  temporary  spasm  had  been  sufficient  to 
cause  a  permanent  thrombosis  in  the  vessels  in  question. 
That  a  local  spasm  of  arteries  can  occur  is  well  known  to 
ophthalmic  surgeons,  many  of  whom  have  had  opportuni- 
ties of  seeing  the  fundus  oculi  during  attacks,  in  which 
the  retinal  arteries  are  reduced  to  mere  threads,  and  the 
vision  at  the  same  time  profoundly  affected.  Retinal 
spasm  has  been  invoked  as  an  explanation  of  those 
numerous  cases  of  transient  blindness  seen  sometimes  in 
healthy  eyes,  or  in  eai*ly  cases  of  arterio-sclerosis,  and 
also  to  explain  the  phenomena  of  Raynaud's  disease. 
Bruns,  of  New  Orleans,  records  a  case  of  very  defective 
vision  in  a  girl,  ast.  14  years,  in  which  the  arteries  were 
minute  and  the  veins  large  and  distended,  recovery  ensuing 
subsequently  ;  and  my  colleague,  Mr.  Charles  Higgens, 
tells  me  that  he  once  had  a  patient  whom  he  examined  on 
several  occasions  during  temporary  attacks  of  monocular 
blindness  associated  with  migraine,  in  which  he  could  see 
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the  retinal  arteries  reduced  to  mere  threads  whilst  the 
veins  were  full  and  distended  ;  by  watching-  the  fundus 
he  could  tell  when  vision  was  returning,  by  noticing  the 
enlargement  of  the  arteries. 

Wagenmann  found  in  a  case  of  intermittent  obscura- 
tion, the  arteries  contracted  and  the  veins  distended  ; 
Zehender,  Knapp,  Raynaud,  Galezowski,  Benson  and 
others  have  recorded  similar  observations,  and  there  can 
be  no  reasonable  doubt  that  "cramp"  or  "spasm"  of 
apparently  healthy  retinal  vessels  does  occur,  recovery 
from  which  leaves  an  ophthalmoscopic  picture  entirely 
normal.  In  a  lecture  on  intermittent  closing  of  cerebral 
vessels  (Brit.  Med.  Journ.,  October  16th,  1909),  Dr. 
William  rlussell  records  a  case  of  a  man  whose  symptoms 
extended  over  a  period  of  three  months,  during  which 
time  he  had  recurring  attacks  of  tingling  in  the  right 
hand  and  arm,  a  stiff  numb  feeling  in  the  right  side  of 
the  face  and  difficulty  in  articulation  ;  in  one  month 
there  were  four  attacks  of  hemiplegia  or  of  hemiparesis 
and  finally  a  temporary  and  partial  right  hemianopia, 
from  all  of  which  he  recovered.  Intermittent  closing  of 
cerebral  arteries  is,  I  think,  an  hypothesis  for  which  much 
direct  evidence  can  be  adduced.  In  the  only  place  in 
which  it  could  possibly  be  demonstrated,  viz.,  the  retinal 
arteries,  it  has  been  observed  both  here  and  on  the  con- 
tinent. In  thinking  over  these  cases  of  mine  and  the 
others  recorded,  I  can  find  no  more  probable  hypothesis 
to  explain  them  than  that  during  the  attack  of  migraine, 
a  spasm  of  that  branch  of  the  posterior  cerebral  artery 
supplying  the  visual  centre  took  place,  resulting  in  a 
permanent  interference  with  the  visual  function  of  that 
side  and  so  leading  to  blindness  on  the  opposite  side. 

Dr.  Gordon  Holm ks  said  that  Mr.  Ormond's  contribution 
had  interested  him  very  much.  He  had  seen  two  cases  in 
which  hemianopia  seemed  to  come  on  during,  or  immedi- 
ately after,  severe  attacks  of  migraine.  One  case  was  that 
of    a    young    woman,   aet.    30  years,  married,  and  healthy, 
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whose  Wassermann  react  inn  was  negai  ivc,  and  who  had 
had  no  heart  trouble  Or  Bright's  disease.  The  pulse 
tension  was  good,  but  she  had  suffered  tVotn  childhood 
with  severe  attacks  of  characteristic  ophthalmic  migraine — 
unilateral  headache,  with  characteristic  subjective  visual 
phenomena;  generally  occurring,  he  believed,  on  the  left 
side.  After  one  of  these  severer  attacks  she  was  lying 
down  in  consequence  of  the  headache,  and  when  she  got 
up  she  found  that  the  blindness  which  she  said  generally 
preceded  the  onset  of  the  headache  persisted  for  a  much 
longer  time.  She  consequently  sought  advice,  and  when 
he  saw  her  she  had  complete  left  homonymous  hemianopia. 
The  case  had  been  under  his  observation  for  three  or  four 
years,  but  nothing  had  developed  since.  He  had  not  been 
able  to  find  evidence  of  visceral  disease  such  as  might  be 
answerable  for  the  cerebral  lesion  which  was  the  cause  of 
her  hemianopia.  The  other  case  he  had  seen  was 
not  quite  so  convincing.  That  also  was  in  a  woman.  She 
was  older  than  his  first  case,  and  older  than  Mr.  Ormond's 
patient.  She  had  a  certain  degree  of  arterio-sclerosis, 
but  the  heart  was  normal.  The  urine  also  was  normal, 
but  in  her  case  there  was  a  certain  amount  of  hemiplegia 
too,  which,  like  the  hemianopia,  came  on  during,  or 
immediately  after,  a  very  severe  attack  of  migraine,  with 
characteristic  subjective  visual  phenomena.  If  there 
was  any  fact  which  mighi  be  brought  against  the  patho- 
genesis which  Mr.  Onnond  suggested  in  his  case,  it  was 
that  in  neither  of  his  patients,  apparently,  was  there 
evidence  of  spasm  of  branches  of  the  posterior  cerebral 
artery,  that  is,  those  which  supply  the  visual  centres;  for 
vision  was  not  affected  even  in  the  severer  attacks.  The 
patients  apparently  had  no  scotomata  or  other  disturbance 
of  vision,  or  subjective  visual  phenomena.  With  regard 
to  the  second  case,  it  must  be  remembered  that  it  was  not 
uncommon  to  see  small  vascular  cerebral  lesions  set  in 
during  pregnancy.  They  were  generally  attributed  to 
thrombosis.  It  is,  therefore,  possible  that  in  this  case  the 
cerebral    lesion    might    have     been     independent    of     the 
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migraine.  Further,  the  evidence  of  migraine  in  her  case 
was  not  very  convincing.  Must  women  seemed  to  lose 
their  migrainous  attacks  during  pregnancy,  but  here  was  a 
woman  who  had  had  headaches  for  a  fortnight,  or  at  least 
on  three  Saturdays  in  succession,  and  on  the  last  occasion 
it  persisted  to  the  Monday  or  Tuesday.  Such  headaches 
are  certainly  not  characteristic  of  migraine. 

Mr.  Loiris  Werner  asked  whether  the  arterial  tension 
in  Mr.  Oruiond's  case,  or  in  the  other  cases  just  described, 
was  tested.  It  was  difficult  to  exclude,  with  absolute 
certainty,  organic  disease  of  vessels  in  these  cases.  Mr. 
Ormond  had  mentioned  the  ophthalmoscopic  appearances 
which  occurred  in  some  of  his  cases,  and  it  seemed  to 
him,  the  speaker,  that  in  many  of  the  cases  which  had 
been  recorded,  they  could  be  accounted  for  on  simple 
mechanical  principles.  There  were  some  cases,  however, 
in  which  it  would  be  difficult  to  explain  the  condition  in 
that  way. 

Mr.  Ormond,  in  reply,  said  he  did  not  see  either  of  the 
cases  described  until  three  months  after  the  attack.  With 
regard  to  Dr.  Gordon  Holmes's  criticism,  he  agreed  that 
these  cases  had  no  definite  ophthalmic  symptoms  during 
their  attacks  of  migraine,  except  intolerance  of  light.  He 
did  not  think  he  could  say  the  patients  had  noticed  definite 
hemianopia,  but  it  was  difficult,  in  the  case  of  some  of 
these  patients,  to  know  what  Avas  happening.  The 
patients  were  aware  that  the  attacks  were  coming  on,  and 
went  to  bed,  pulled  down  the  blinds  and  covered  their 
heads  over  with  the  clothes,  so  that  it  was  impossible  to 
rind  out  what,  if  any,  subjective  symptoms  were  present. 
As  a  matter  of  fact,  the  patients  often  did  not  know 
themselves  and  were  not  aware  of  any  central  scotoma. 
He  believed  it  likely  that  his  first  case  had  such  a  scotoma. 
He  could  not  be  certain  about  the  second. 
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4.  Tlce  sensory  'pupil  reflex  in  tobacco  amblyopia. 

By  E.  Arthur  Dorrell. 

The  sensory  reflex  of  the  pupil  consists  in  a  definite 
dilatation  of  the  pupil  whenever  a  sensory  nerve  in  any 
part  of  the  body  is  stimulated  sufficiently  strongly  to 
cause  slight  pain. 

Over  two  years  ago  Mr.  Herbert  Fisher  suggested  that 
a  positive  sign  in  tobacco  amblyopia  might  be  obtained 
by  testing  the  activity  of  the  reflex  arc  extending  from 
the  sensory  nerve-endings  by  the  superior  cervical 
ganglion  of  the  sympathetic  to  the  pupil. 

The  symptoms  of  tobacco  amblyopia  are,  as  you  know, 
mainly  of  a  negative  nature. 

I  have  examined  100  cases,  a  total  of  197  eyes,  and  now 
present  the  results. 

The  method  adopted  for  the  examination  was  always 
carried  out  under  the  same  conditions,  with  the  exception  of 
the  last  three  cases,  when  another  battery  was  used 
owing  to  the  investigation  of  these  three  being  carried  out 
at  the  Royal  Eye  Hospital. 

In  every  other  case  the  investigation  was  carried  out  at 
Moorfields  Hospital. 

The  patient's  visual  acuity  was  first  taken  and  recorded 
after  correction,  whenever  this  was  possible,  without  a 
mydriatic. 

The  patient  was  then  tested  for  the  presence  or  absence 
of  a  central  colour  scotoma. 

The  room  was  then  darkened  and  the  patient  placed 
below  an  electric  light  hung  at  a  distance  of  about  eighteen 
inches  above  the  head,  and  directed  to  look  at  the  light. 

The  colour  of  the  iris  and  the  reaction  to  light  and  the 
size  of  the  pupil  were  observed ;  then  while  the  patient 
was  looking  at  the  light  an  electric  stimulus  was  applied 
to  the  side  of  the  neck  on  the  same  side  as  the  eye  under 
examination  and  the  movement  of  the  pupil  noted. 

An  electrical  stimulus  was  used  as  easier  of   application 
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and  control ;  it  was  supplied  by  a  constant  current 
battery,  the  negative  electrode  being  applied  to  the  side 
of  the  neck  near  the  angle  of  the  jaw,  and  the  positive 
electrode  held  in  the  patient's  right  hand. 

The  strength  of  the  current  used  was  recorded  as  the 
number  of  cells  required  to  produce  dilatation  of  the 
pupil,  and  before  it  was  applied  in  every  case  the  amount 
given  by  one  cell  of  the  battery  was  tested  by  a  mille- 
ampere  metre,  and  the  effect  of  five  cells  was  tested  upon 
my  own  neck.  I  found  the  battery  varied  somewhat,  but 
when  the  variation  was  marked  I  postponed  the  investiga- 
tion until  the  battery  had  been  overhauled. 

The  lowest  number  of  cells  used  on  any  case  was  five, 
giving  approximately  3*5  milleamperes. 

I  have  tabulated  the  cases,  and  for  the  better  under- 
standing of  the  results  I  have  arranged  them  in  three 
classes  : 

Class  A. — Ordinary  unselected  cases,  showing  no 
definite  signs  of  nervous  disease,  and  not  suspected  of 
tobacco  poisoning. 

Class  B. — Cases  suspected  of  tobacco  poisoning,  and 
showing  no  definite  signs  of  nervous  disease. 

Class  C. — Cases  showing  definite  signs  of  nervous 
disease. 

In  Class  A  58  eyes  were  examined,  with  the  result  that 
in  89  per  cent,  of  the  cases  only  five  to  seven  cells  of  the 
battery  were  required  to  produce  dilatation  of  the  pupil. 

In  Class  B  121  eyes  were  examined,  and  in  only  20  per 
cent,  was  dilatation  obtained  with  from  five  to  seven  cells ; 
moreover,  in  over  50  per  cent,  of  the  remainder  no  dilata- 
tion was  obtained  at  all,  using  a  stimulus  just  short 
of  convulsive  spasm  of  the  muscles,  that  is  to  say,  as 
strong  as  the  patient  would  reasonably  permit. 

In  Class  C  18  eyes  were  examined,  and  in  only  22  per 
cent,  was  dilatation  obtained  witli  five  to  seven  cells,  and 
over  75  per  cent,  of  the  remainder  gave  no  dilatation  with 
strong  stimuli. 

In  the  tables  the  number  of  cells  required  to  produce  a 
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dilatation  in  each  case  is  recorded,  and  where  no  dilatation 
was  obtained  the  maximum  number  of  cells  used  is  given. 
It  will  be  noted  that  this  maximum  is  not  always  the 
same  ;  it  is  in  one  instance  twenty  cells  and  in  another 
eight,  but  in  each  case  as  much  as  the  patient  could 
reasonably  stand  was  given.  I  noticed  that  in  many  cases 
where  a  greater  stimulus  had  to  be  applied  to  one  side 
than  to  the  other,  the  patient  failed  to  detect  the  smaller 
stimulus  on  the  side  which  needed  the  increase  ;  that  is 
to  say,  that  side  was  less  sensitive. 

In  all  cases,  except  where  mentioned  in  the  tables,  the 
pupils  reacted  to  light. 

The  following  is  the  result  of  the  three  classes  in  more 
detail  : 

Class  A  :  58  eyes  examined. — 43  dilatation  with  five  to 
six  cells  =  74  per  cent.  ;  9  dilatation  with  six  to  seven 
cells  =15  per  cent.  ;  2  dilatation  with  seven  to  eight  cells 
=  4  per  cent.  ;  4  no  dilatation  =  7  per  cent. 

Class  B  :  121  eyes  examined. — 17  dilatation  with  five 
to  six  cells  =  14  per  cent.  ;  6  dilatation  with  six  to  seven 
cells  =  5  per  cent.  ;  10  dilatation  with  seven  to  eight 
cells  =  8  per  cent.  ;  6  dilatation  with  eight  to  ten  cells 
=  5  per  cent. ;  25  dilatation  with  over  ten  cells  =  21  per 
cent. ;  57  no  dilatation  =   47  per  cent. 

Class  C  :  18  eyes. — 4  dilatation  with  five  to  six  cells  = 
22  per  cent.  ;  3  dilatation  with  over  ten  cells  =17  per 
cent.  ;   11  no  dilatation  =  61  per  cent. 

Owing  to  the  similarity  in  the  results  obtained  in  Classes 
B  and  C  it  would  be  impossible  to  claim  that  this  test  is 
a  positive  sign  of  tobacco  poisoning  but  it  is  undoubtedly 
useful  m  the  absence  of  signs  of  nervous  disease;  more- 
over it  may  be  of  value  as  adding  to  the  symptom- 
complex  of  tabes  dorsalis  and  allied  affections  in  a  patient 
who  does  not  smoke. 

When  we  come  to  examine  certain  cases  in  Classes  A 
and  B  the  percentages  above  given  must  be  modified  in 
favour  of  the  sign  being  effective,  because  there  are  cases 
in  B,  for   instance,    which,   though    suspected    of   tobacco 
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poisoning",   proved    to    have    defective    vision    from    other 
causes. 

I  will  draw  your  attention  to  Cases  5,  8  and  31  in  Class 
A.  Though  no  very  definite  nervous  symptoms  were 
present,  and  therefore  they  were  not  included  in  Class  C, 
they  all  three  suggest  possible  early  nerve  degeneration. 

Without  verifying  the  note  I  found  on  his  out-patient 
paper  Case  41  was  taken  by  me  as  having  a  visual 
acuity  of  y^-  in  each  eye  ;  he  dilated  readily  with  five  to  six 
cells,  and  I  afterwards  found  he  could  read  § . 

In  Class  B  Cases  9,  14,  17,  20,  46,  81,  83  show  normal 
dilatation  but  had  left  off  tobacco  for  variable  lengths  of 
time,  14,  17,  20,  46,  and  81  had  received  medicinal  treat- 
ment prior  to  examination. 

Cases  64,  65  and  66  dilated  normally  with  low  stimuli, 
and  there  was  nothing  to  show  that  their  failure  of  vision 
was  due  to  causes  other  than  tobacco,  and  I  consider  that 
in  these  cases  the  test  failed;  65  was  colour-blind. 

With  regard  to  colour-blindness  there  are  four  cases  in 
the  list — 9,  65,  85  and  86  ;  85  and  86  show  no  dilatation, 
and  these  cases  should  be  compared  with  59,  84,  88  and  90, 
in  which  no  colour  scotoma  could  be  obtained,  but  in  which 
either  no  pupil  dilatation  could  be  obtained  or  only  with 
strong  stimuli,  the  test  here  removing  an  element  of  doubt. 

Finally  I  would  draw  your  attention  to  Cases  97  and  100. 
Case  97  was  investigated  before  examination  of  the  fundus; 
he  gave  no  colour  scotoma  but  a  warning  of  fundus  trouble 
in  that  he  had  restricted  colour  fields  (taken  roughly  when 
testing  for  colour  scotoma).  He  dilated  easily  and  showed 
on  examination  choroido-retinitis. 

No.  100  was  a  man  who  made  deliberate  false  state- 
ments, though  I  could  find  no  reason  why  he  should  do 
so.  When  first  examined  only  -P^  visual  acuity  could 
be  obtained.  He  showed  no  colour  scotoma  and  dilated 
easily  with  five  cells.  His  left  pupil  was  partially  dilated 
as  if  under  a  mydriatic  but  he  denied  using  anything. 
By  subterfuges  I  found  he  could  read  the  test  type  fairly 
well  with  his  right  eye,  and  three  days  later  by  retinoscopy 
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I  mi  ml  that  the  left  suffered  from  myopic  astigmatism  and 
with  correction  read  §,  while  his  right  was  emmetropic 
and  read  {j.  His  right  pupil  later  became  equal  to  the 
left. 

The  general  result  of  the  investigation  goes  to  show 
that  the  sensory  pupil  reflex  is  either  difficult  to  obtain  or 
absent  in  tobacco  amblyopia  in  a  very  large  percentage 
of  the  cases. 

That  this  sign  is  not  confined  to  tobacco  poisoning  but 
must  be  expected  in  degenerative  diseases  of  the  spinal 
cord;  and  I  submit  that  in  cases  where  there  is  a  doubt  it 
may  render  valuable  aid. 


5.  Paresis   of  both  internal  recti. 

By  J.  F.  Cunningham. 

J.  P — ,  ast.  65  years.  First  seen  at  Central  London 
Ophthalmic  Hospital,  January  2nd,  1913.  He  gives  a  history 
of  three  months'  eye  affection.  During  this  time  he  has 
been  low  and  depressed,  and  has  suffered  from  headaches, 
which  have  gradually  passed  off. 

Divergent  strabismus;  adduction  of  both  eyes  defective  ; 
R.P.  slightly,  ]>  L. P.  ;  Ps.  react  slightly  and  sluggishly  to 
light ;  Ps.  react  well  on  Ace.  ;  Fundi  normal  except  for 
slight  old  peripheral  choroidal  changes  ;  can  fix  with  either 
eye.      V.  =  ^  in  each  eye.     No  Hm. ;  shadows  +  1*5. 

The  patient  enjoyed  good  health  until  September,  .1912. 

There  is  no  history  of  syphilis  and  the  Wassermann 
reaction  is  negative. 

The  knee-jerks  are  present  and  there  is  no  Rombergism  ; 
he  has  pyorrhoea  alveolaris.  The  appetite  is  good,  but 
there  is  some  discomfort  after  meals. 

The  patient  has  been  seen  by  Dr.  Hawthorne  recently, 
who  finds  no  evidence  of  organic  nervous  disease  apart 
from  the  ocular  condition. 
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Cardiac  sounds  are  normal.  Sphygmometer  135/75. 
Micturition  occurs  at  intervals  of  from  one  to  three  hours 
at  night.      This  has  been  the  case  for  several  years. 

The  urine  contains  no  albumen  nor  sugar. 

He  wished  to  add  that  Dr.  Gordon  Holmes  had  pointed 
out  that  when  the  right  eye  was  fully  adducted  and  the 
patient  was  asked  to  accommodate,  the  eye  moved  still 
further  over  to  that  side.  It  was  probably  a  nuclear 
lesion.  (Card  specimen.) 

Dr.  Gordon  Holmes  said  he  considered  the  case  was 
interesting  from  the  point  of  view  just  mentioned  by  Mr. 
Cunningham.  The  right  eye  moved  inwards  considerably 
better  on  convergence  than  on  lateral  movement  towards 
the  left.  He  had  seen  that  a  few  times,  and  in  one 
case  he  was  able  to  ascertain  the  site  of  the  lesion ;  the 
ocular  paresis  was  due  to  a  small  tuberculoma  lying  in  the 
posterior  portion  of  the  oculo-motor  nucleus.  Other  cases 
had  also  been  described  presenting  this  i*elative  dissociation 
between  the  inner  movements  of  convergence  and  the 
lateral  associated  movement,  and  it  was  generally  taken 
to  indicate  a  lesion  in  the  neighbourhood  of  the  sixth 
nerve  nucleus,  or  one  involving  the  dorsal  longitudinal 
bundle  rather  than  a  root  lesion.  It  might,  therefore,  be 
of  diagnostic  significance. 
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VIII.  CONGENITAL  ABNORMALITIES. 

I.   A  casi   of  congenital  anterior  staphyloma. 
By  E.  Treacher  Collins  and  A.  C.  Hudson. 

(With  1  Mates  VI  to  VIII.) 

The  subject  of  the  present  communication  is  a  boy,  set. 
1 1  weeks  at  the  date  of  his  admission  to  the  Royal  London 
Ophthalmic  Hospital,  November  13th,  1912.  The  parents 
had  one  other  child,  a  girl,  a?t.  22  months,  whose  eyes  exhi- 
bited no  abnormality.  The  patient  had  been  born  at  term 
after  a  normal  labour,  and  had  suffered  from  no  symptoms  of 
constitutional  illness.  The  left  eye  had  been  noticed  to 
be  abnormal  since  the  child  first  opened  his  eyes  on  the 
third  day  after  birth,  aud  there  had  been  a  little  gummy 
discharge  from  this  eye  since  four  days  later. 

The  right  eye  was  to  all  appearances  healthy. 

The  left  eye  showed  some  corneal  opacity,  and  the  iris 
appeared  to  be  everywhere  in  contact  Avith  the  posterior 
surface  of  the  cornea.  The  coats  around  the  coraea  were 
much  stretched,  especially  above,  where  was  a  well-marked 
staphylomatous  protrusion . 

The  left  eye  was  removed  on  November  14th,  and  was 
found  to  measure  23'5  mm.  in  antero-posterior,  18'5  nun. 
in  vertical  and  18  mm.  in  horizontal  diameter,  the  apparent 
cornea  measuring  9  mm.  in  vertical  and  about  11  mm.  in 
horizontal  diameter. 

The  eye  was  fixed  in  Zenker's  fluid,  and  hardened  in 
alcohol.  On  division  in  a  vertical  meridian  it  appeared 
that  the  anterior  chamber  was  absent,  the  iris  being 
applied  to  the  back  of  the  cornea.  On  account  of  the 
opacity  produced  by  fixation  of  the  coagulable  intra-ocular 


PLATE  VI. 

Illustrates  Mr.  E.  Treacher   Collins    and  Mr.  A.  C.  Hudson's 
Case  of  Congenital  Anterior  Staphyloma  (p.  158). 

Fig.  1. —  x  20.  a  to  b,  attenuated  central  area  of  cornea,  b  to  c, 
spur  formed  by  splitting  of  upper  peripheral  thicker  portion  of  cornea. 
d  to  a,  gradual  transition  from  thicker  peripheral  portion  of  cornea  to 
thin  central  area,     egf,  deformed  lens. 

Fig.  2. —  x  100.  c,  apex  of  head-like  process  of  lens  matter  passing 
between  upper  layers  of  cornea,  and  devoid  of  capsule  from  a  to  b. 
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fluids,  the  condition  uf   the  lens  could  not  be   seen.      The 

vitreous  appeared  somewhat  degenerate.  The  optic  disc 
showed  no  obvious  cupping. 

The  central  part  of  the  eye  was  embedded  in  celloidin, 
and  cut  in  vertical  meridional  section. 

The  microscopical  appearances  found  in  the  neighbour- 
hood of  the  median  meridian  are  as  follows  : 

The  anterior  part  of  the  eye  is  covered  by  a  stratified 
epithelium  with  well-defined  and  even  base-line,  and 
having  the  character  in  its  central  part  of  corneal,  and  in 
its  peripheral  part  of  conjunctival,  epithelium.  The  limits 
of  the  true  cornea  cannot  be  precisely  defined  since 
Bowman's  membrane,  at  the  few  points  where  there  is  any 
indication  of  its  existence,  is  of  very  rudimentary  char- 
acter, while  Descemet's  membrane  is  completely  absent. 
Moreover  the  landmarks  normally  afforded  by  Schlemm's 
canal  and  the  ligamentum  pectinatum  are  not  to  be  found. 
An  indication  as  to  the  site  of  the  corneal  mararin  is, 
however,  afforded  by  the  presence  of  blood-vessels  lying  in 
a  more  or  less  loose  connective  tissue  beneath  the  epithe- 
lium, which  are  clearly  the  terminal  branches  of  the 
anterior  conjunctival  blood-vessels.  The  cornea  thus 
delimited  is  of  abnormally  small  vertical  diameter  (9  mm.), 
and  consists  of  a  central  thin  portion  2 "5  mm.  in  vertical 
diameter  (Fig.  1,  A  to  b)  which  in  its  upper  part  is  of 
extreme  tenuity,  and  of  a  thicker  peripheral  portion. 
The  latter  when  traced  downwards  from  the  upper  corneal 
margin  is  seen  to  split  into  an  anterior  leaf  continuous 
with  the  thin  central  area  of  the  cornea,  and  a  posterior 
leaf  (Fig.  1,  c),  which,  leaving  the  anterior  one  at  an  acute 
angle  so  as  to  delimit  an  area  triangular  in  section,  passes 
down  for  a  short  distance  to  terminate  abruptly.  Below,  the 
transition  from  the  thicker  peripheral  to  the  thinner  central 
portion  of  the  cornea  (Fig.  1,  L>)  appears  to  result  from  a 
gradual  reduction  in  the  number  of  the  corneal  lamella?. 

The  substantia  propria  of  the  cornea  is  for  the  most 
part  of  regularly  laminated  structure,  and  resembles  the 
normal  tissue  except  for  some   slight   hypercellularity  and 
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localised  irregularity  in  structure  of  the  superficial  layers, 
together  with  the  presence  both  here  and  amongst  the 
surface  epithelial  cells  of  a  few  polymorphonuclear  leuco- 
cytes. Above,  the  posterior  surface  of  the  cornea  is 
clothed  as  far  forward  as  the  lower  margin  of  the  thick 
peripheral  portion  by  an  iris  tissue  consisting  of  a  double 
layer  of  pigmented  epithelium,  which,  in  its  more  central 
extension,  where  it  passes  downwards  and  then  backwards 
to  form  the  upper  margin  of  the  pupil,  is  reinforced  by  the 
presence  of  a  dilator  musculature  and  a  well-developed 
sphincter  muscle.  Below,  the  conditions  are  similar, 
except  that  peripherally  the  tissue  clothing  the  posterior 
aspect  of  the  cornea  has  the  aspect  rather  of  stretched  and 
atrophic  ciliary  epithelium  with  rudimentary  ciliary  pro- 
cesses, than  of  iris  epithelium,  while  more  centrally  the 
double  layer  of  pigmented  epithelium  is  continued  for  some 
little  distance  beyond  the  margin  of  the  thick  peripheral, 
on  to  the  attenuated  central,  portion  of  the  cornea  (Fig. 
1,  d  to  a)  before  turning  backwards  to  become  continuous 
with  the  rudimentary  iris  which  bounds  the  pupil. 
Through  the  pupil  thus  constituted  passes  the  anterior 
extremity  of  a  columnar  central  portion  of  the  distorted 
lens,  to  expand  into  a  large  antero-posteriorly  flattened 
head,  which,  lying  anteriorly  in  close  contact  with  the 
posterior  surface  of  the  attenuated  central  portion  of  the 
cornea,  almost  completely  fills  the  space  between  this  and 
the  anterior  surface  of  the  ill-developed  iris,  as  well  as 
the  triangular  extension  of  this  space  upwards  between 
the  layers  of  the  substantia  propria  (Fig.  1,  e).  A 
hyaline  capsule,  lined  on  its  deep  aspect  by  lens  epithelium, 
and  continuous  with  that  of  the  main  body  of  the  distorted 
lens,  passes  through  the  pupillary  opening  clothing  the 
constricted  neck  on  to  the  expanded  anterior  head  of  the 
lens,  which  it  completely  invests,  except  for  a  small  area 
of  the  anterior  surface  in  contact  with  the  thinnest  part 
of  the  cornea  (Fig.  2,  a  to  b),  where  both  capsule  and 
epithelium  are  completely  absent.  The  capsule  found 
elsewhere  on  the  head-like  protrusion   is  attenuated  and 


PLATE  VII. 

Illustrates  Mr.  E.  Treacher   Collins  and  Mr.  A.  C.  Hudson's 
Case  of  Congenital  Anterior  Staphyloma  (p.  158). 

Fig.  3. —  x  20.  g,  columnar  process  of  lens  springing  from  discoid 
base,  f.  e,  strands  of  zonula-like  tissue  passing  from  pupillary  border 
of  iris  to  ciliary  body. 

Fig.  4. —  x  20.  a,  section  of  lateral  projection  from  columnar  central 
process  of  lens. 
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ill-developed,  being,  however,  best  developed  on  the 
posterior  surface  of  the  head,  where  it  lies  in  immediate 
contact  with  the  ill-developed  iris. 

That  part  of  the  lens  which  lies  behind  the  iris  consists 
of  an  antero-posteriorly  flattened  almost  discoid  base 
(Figs.  1  and  3,  f),  from  the  anterior  aspect  of  which 
springs  the  columnar  process  referred  to  above  as  passing 
forwards  to  the  pupil  (Figs.  1  and  3,  g).  The  flattened 
basal  portion  of  the  lens  is  supported  by  a  well-developed 
much  elongated  zonula,  which  is  dh-ectly  connected  with 
the  epithelium  of  the  ciliary  region.  The  hyaline  capsule 
and  epithelium  of  the  whole  of  this  posterior  portion  of 
the  lens  are  well  developed,  the  epithelium  passing  over 
at  the  equator  into  young  lens  fibres  and  being  absent 
posteriorly,  as  in  the  normal  lens.  The  fibres  of  this 
portion  of  the  lens,  although  somewhat  distorted  and 
swollen,  exhibit  a  regular  arrangement  with  absence  of 
the  normal  antero-posterior  curvature.  In  the  expanded 
anterior  head  the  fibres  show  a  more  irregular  arrange- 
ment and  bizarre  form,  some  having  apparently  under- 
gone partial  disintegration  (Fig.  2,  c). 

A  striking  feature  in  connection  with  the  lens  is  the 
presence,  in  the  form  of  satellites  to  the  posterior  portion, 
of  small  outlying  masses  of  lens  fibres  of  very  irregular 
form,  from  some  of  which  pass  out  fibres  resembling  those 
of  the  zonula  to  obtain  a  connection  with  the  lens  capsule 
or  the  zonula  ;  while  in  other  instances  the  groups  are 
more  or  less  completely  surrounded  by  a  hyaline  epithelium- 
lined  capsule  connected  with  the  zonula.  Such  groups  of 
cells  are  seen  in  contact  with  defects  in  the  capsular 
covering  of  what  is  apparently  a  lateral  projection  from 
the  central  lens  column  (Fig.  4,  a,  and  Fig.  5). 

An  interesting  point  relates  to  the  presence  of  tissue 
resembling  vitreous  or  zonula,  which  passes  between  the 
pupillary  portion  of  the  iris  and  the  hyaline  capsule  of  the 
lens  in  its  neighbourhood.  In  accordance  with  the  extreme 
convexity  forwards  of  the  iris  it  is  not  only  its  pupillary 
border,  but  also  the  anterior  surface  of  its  pupillary  portion, 

vol.  xxxni.  11 


1(52  CONGENITAL    ABNORMALITIES. 

that  is  in  relation  to  the  lens.  The  uniting'  fibres  have 
apparently  a  connection  with  the  cells  of  the  Bphincter 
muscle  on  the  one  hand,  and  with  the  lens  capsule  on  the 
other.  In  sections  somewhat  to  the  side  of  the  mid-line, 
where  the  most  anterior  part  of  the  lens  is  represented, 
not  by  an  expanded  head  in  front  of  the  iris,  but  by  a 
conical  process  which  projects  only  a  short  distance 
through  the  pupil,  this  uniting  tissue  is  well  shown  (Fig. 
6,  a),  while  a  cellular  tissue  composed  of  stellate  cells,  and 
resembling  ill-developed  iris  tissue,  is  seen  to  form  a 
further  medium  of  union  between  the  much  inverted 
epiblastic  iris  tissue  and  the  lens  capsule  (Fig.  6,  b). 

Another  notable  feature  is  the  passage  between  the 
sphincter  border  of  the  pupil  and  the  attenuated  ciliary 
processes  of  long  fibres  resembling  zonula  (Figs.  3  and  6,  e), 
which  span  the  concavity  of  the  bulged  iris  and  ciliary 
body  like  the  string  of  a  bow. 

The  ciliary  body  is  exceedingly  atrophic,  its  inner 
component  being  represented  by  little  more  than  the 
double  layer  of  epithelium,  while  the  attenuated  pro- 
cesses are  drawn  out  in  many  instances  to  an  excessive 
length.  The  ciliary  muscle  is  composed  of  spindle-shaped 
cells  with  their  long  axes  directed  antero-posteriorly,  and 
lies  entirely  behind  the  inner  component  of  the  ciliary 
body  in  direct  lateral  relation  to  the  anterior  part  of  the 
pigment  epithelium  of  the  retina  (Fig.  7,  a).  The  coats 
of  the  eye  in  this  region  are  seen  to  have  undergone 
great  stretching,  especially  above,  where  the  corneal 
margin  is  separated  by  an  interval  of  8*5  mm.  from  the 
anterior  extremity  of  the  ciliary  muscle.  The  retina 
extends  forwards  to  within  7'5  mm.  of  the  corneal  margin, 
its  most  anterior  part  appearing  in  some  sections  as  an 
isolated  island  of  retinal  tissue,  a  result  of  oblique  sec- 
tioning of  a  tongue-like  antei'ior  projection. 

The  posterior  parts  of  the  eye,  apart  from  the  atrophy 
of  the  inner  layers  of  the  retina,  attributable  to  an  abnor- 
mally high  intra-ocular  pressure,  exhibit  no  abnormality  ; 
and    it   is   worthy  of  note   that,   in   spire  of  the    sio-ns   0f 
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Illustrates   Mr.  E.  Treacher   Collins  and  Mr.  A.  C.  Hudson's 
Case  of  Congenital  Anterior  Staphyloma  (p.  158). 

Fig.  5. —  x  100.  Section  of  lateral  projection  from  columnar  central 
process  of  lens. 

Fig.  6.  x  60.  a  and  b,  tissue  uniting  rudimentary  iris  and  lens. 
b,  strands  of  zonula-like  tissue  passing  between  pupillary  border  of  iris 
and  ciliary  body. 

Fig.  7. —  x   3.     a,  ciliary  muscle,  showing  relation  to  retina. 
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yielding  evident  in  the  anterior  parts,  there  is  no  patho- 
logical cupping  of  the  optic  disc. 

It  may  perhaps  be  suggested  that  the  conditions  found 
in  this  specimen  are  attributable  to  a  corneal  perforation 
the  result  of  ulceration  at  an  early  date,  the  lens  having 
in  consequence  come  into  contact  with,  and  become 
adherent  to,  the  seat  of  perforation,  and  its  distorted 
form  resulting  from  the  backward  traction  of  the  zonula, 
which  has  become  more  and  more  pronounced  with  the 
development  of  the  staphyloma.  The  adhesion  of  iris 
to  lens  capsule  would  on  this  hypothesis  have  to  be 
explained  as  of  inflammatory  origin,  unless  a  coincident 
developmental  abnormality  were  assumed  to  account  for 
it.  The  hypothesis  of  corneal  ulceration  in  utero,  apart 
from  the  difficulty  of  its  acceptance  on  more  general 
grounds  (a  matter  which  has  been  more  fully  dealt  with 
by  one  of  us  at  a  meeting  of  this  Society  in  March,  1909, 
Trans.  Ophth.  Soc,  xxix,  p.  169),  does  not  commend  itself 
to  the  authors  in  this  case  for  the  following  reasons  :  In 
the  first  place  any  evidence  of  inflammation  in  the  cornea 
is  confined  to  the  superficial  layers,  and  may  fairly  be 
attributed  to  superficial  irritation  of  the  staphyloma,  while 
the  abnormality  in  the  deepest  layers  takes  the  form  of  a 
defect  in  the  tissues  centrally,  which  is  bounded  by  tissues 
in  which  there  is  a  total  absence  of  changes  suggestive  of 
past  inflammation  ;  blood-vessels  are  absent  from  both  the 
superficial  and  the  deep  tissues.  In  the  second  place  it 
might  be  expected  that  the  iris  tissues  would  have  become 
incarcerated  in  the  scar  of  an  ulceration  ;  there  is,  how- 
ever, no  evidence  of  such  involvement.  In  the  third  place 
it  is  difficult  to  explain  the  relation  of  the  pupillary 
portion  of  the  iris  to  the  lens  on  this  hypothesis,  as  it 
would  seem  fair  to  suppose  that,  as  the  outcome  of  a  per- 
foration, this  portion  of  the  iris  would  be  driven  forwards 
by,  and  lie  in  front  of,  the  lens.  Even  ignoring  this 
difficulty,  it  would  be  necessary,  inasmuch  as  the  tissue 
uniting   iris    and    lens  capsule    arises,   to    all    appearances, 
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directly  from  the  cells  of  the  sphincter  muscle  on  the 
one  hand,  or  from  the  lens  capsule  on  the  other,  to  refer  the 
date  of  the  corneal  perforation  to  a  very  early  stage  of 
development,  at  which  mesoblastic  tissue  has  not  yet 
appeared  between  the  rudiment  of  the  iris  and  lens 
vesicle,  and  to  suppose  that  the  epiblastic  tissue  present 
in  this  situation  at  that  date  has  been  so  affected  by  the 
lesion  as  to  form  a  permanent  adhesion.  Again,  it  would 
be  difficult  to  explain  the  presence  of  the  strands  of 
zonula-like  tissue  connecting  the  pupillary  border  and 
ciliary  processes  on  this  hypothesis;  while,  finally,  it  is 
worthy  of  note  that  there  is  an  entire  absence  of  an  intra- 
ocular inflammatory  exudate,  and  the  uveal  tract  is  free 
from  any  cell  infiltration. 

Although  taking  somewhat  divergent  opinion  as  to  the 
precise  interpretation  of  the  microscopical  appearances,  and 
as  to  the  fundamental  abnormality,  which  has  resulted  in 
the  development  of  an  anterior  staphyloma,  the  authors 
are  agreed  that  this  abnormality  is,  on  the  one  hand,  of 
developmental  origin,  and  has,  on  the  other  hand,  exerted 
its  influence  at  an  early  stage  of  development  before  the 
differentiation  of  Descemet's  membrane  and  the  formation 
of  an  anterior  chamber,  and  at  a  period  of  development 
antecedent  to  the  formation  of  the  pars  plana  of  the 
ciliary  body.  At  this  stage  of  development  the  ciliary 
muscle  still  constitutes  a  lateral  relation  to  the  anterior 
part  of  the  retina,  while  the  ciliary  processes  arise  in 
part  from  the  posterior  surface  of  the  iris;  it  is  clear 
that  stretching  of  the  tissues  between  the  corneal  margin 
and  the  origin  of  the  ciliary  muscle  would  result  in 
appearances  closely  according  with  those  met  with  in  this 
specimen. 

The  detailed  views  of  the  two  authors  as  to  the  precise 
interpretation  of  the  microscopical  appearances  are  as 
follows  : 

By  Mr.  A.  C.  Hudson. 
To  account  for    the   pathological    conditions    described 
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above  the  following  sequence  of  events  is  suggested. 
Development  of  the  eye  has  at  first  proceeded  on  normal 
lines,  except  that  at  a  very  early  date  some  abnormal 
influence  has  brought  about  a  sclerosis  and  persistence 
of  the  epiblastic  tissue,  which  normally,  until  about  the 
seventh  week  of  development,  separates  the  anterior  lip 
of  the  secondary  optic  vesicle  from  the  lens  vesicle.  The 
same  influence  has  probably  induced  analogous  changes 
in  the  mesoblastic  tissue  in  front  of  the  lens  vesicle, 
which  should,  in  the  course  of  development,  have  formed 
the  pupillary  portion  of  irido-pupillary  lamina,  and  in 
some  of  the  fibres  of  the  primitive  vitreous  lying  in  the 
fore  part  of  the  secondary  optic  vesicle.  In  this  manner 
the  primitive  pupil  has  become  closed  by  a  union  of  its 
margins  with  the  lens  vesicle,  and  with  one  another, 
through  the  medium  of  an  abnormally  dense  tissue, 
partly  epiblastic  and  partly  mesoblastic  in  origin.  This 
abnormality  has  not  interfered  seriously  with  the  subse- 
quent development  of  the  lens  and  the  epiblastic 
components  of  the  primitive  iris,  ur,  indeed,  probably 
with  the  anterior  parts  of  the  eye,  until  the  third  month 
of  foetal  life.  At  this  stage  of  development,  however, 
coincident  with  the  organisation  of  the  ciliary  body, 
there  has  occurred,  as  a  result  of  the  adhesion  of  the 
pupil  to  the  lens,  an  accumulation  of  aqueous  humour 
behind  the  epiblastic  iris,  and  increase  in  the  infra-ocular 
pressure.  The  condition  thus  established  has  proved 
prejudicial  to  the  development  of  Descemet's  membrane 
and  formation  of  the  anterior  chamber  during  the  fourth 
and  fifth  months,  chiefly,  perhaps,  on  account  of  the 
compressive  force  exerted  upon  the  anterior  mesoblast 
by  the  fluid  accumulation  behind  the  epiblastic  iris, 
but  also  not  improbably  to  some  extent  owing  to  the 
impossibility  of  access  of  aqueous  humour  to  the  cleft- 
like space  in  the  anterior  mesoblast,  which  should 
normally  constitute  the  primitive  anterior  chamber.  The 
absence  of  Schlemm's  canal  may  be  regarded  as  a  corolla ry 
of  non-development  of  the  anterior  chamber. 
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The  further  changes  are  almost  entirely  attributable 
to  the  further  action  of  the  increased  intra-ocular 
pressure.     This  has  apparently  given  rise  inter  alia  to  a 

rupture  of  the  deepest  layers  of  the  anterior  mesoblasi 
which  forms  the  substantia  propria  of  the  cornea,  and 
to  stretching  of  the  more  superficial  layers.  The 
diaphragm  formed  by  epiblastic  iris  and  adherent  lens, 
as  a  result  of  the  hiss  of  anterior  support  thus  occasioned, 
has  yielded  to  the  pressure  exerted  from  behind,  more 
especially  in  its  central  part  where  the  soft  lens  has 
become  moulded  so  as  to  pass  forwards  through  the  pupil 
pushing  before  it  the  pupillary  membrane.  The  pro- 
trusion of  lens  through  the  pupillary  aperture  has,  as  it 
increased  in  size,  extended  not  only  forwards  but  laterally 
over  the  surface  of  the  epiblastic  iris,  and  to  some  extent 
between  the  layers  of  the  cornea,  carrying  before  it  now 
not  only  the  pupillary  portion  of  the  iri do-pupillary  lamina, 
but  also  that  portion  of  it  which  should  in  the  course  of 
development  have  formed  the  mesoblastic  component  of 
the  iris. 

Finally,  excessive  stretching  of  the  capsule  of  the 
lens  protrusion  by  the  contained  lens  substance  has 
resulted  in  rupture  of  the  former  at  the  extremity  of  the 
protrusion  (Fig.  2),  while  it  seems  not  improbable  that 
the  presence  of  the  outlying  masses  n^  lens  fibres  behind 
tin'  iris  may  be  attributable  to  the  escape  of  lens  cells 
through  defects  in  the  capsule  resulting  from  irregular 
tensions  exerted  on  the  posterior  portion.  Evidence  of 
such  a  mechanism  is  indicated  in  some  sections,  in  which 
are  seen  what  is  apparently  a  lateral  projection  of  lens 
matter  from  the  central  lens  column  (Fig.  4-,  a)  ;  at  one 
point  here  the  capsule  is  drawn  out  into  a  pointed  process, 
apparently  by  the  traction  exerted  by  a  dense  strand  of 
zonula,  and  in  the  close  neighbourhood  of  this  point, 
where  the  traction  would  exert  most  tension  on  the  lens 
capsule,  the  latter  shows  a  deficiency  through  which  are 
protruding  distorted  lens  fibres  (Figs.  4,  A,  and  5). 

It  is  likely  that  the  size  of  the  anterior  lens  protrusion 
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has  undergone  gradual  increase  in  proportion  as  the 
st retelling  of  the  attenuated  anterior  layers  of  the  cornea 
afforded  increased  space  for  its  accommodation,  and  it 
is  easy  to  conceive  that  a  continuation  of  this  process 
might  have  eventuated  in  total  rupture  of  the  cornea 
and  evacuation  of  the  contents  of  the  lens  capsule 
externally. 

The  basal  portion  of  the  lens  has  been  prevented  from 
passing  forwards  by  the  attachment  of  the  zonula,  while 
the  intermediate  portion  has  assumed  a  columnar  form  as 
a  result  of  a  pressure  acting  upon  it  uniformly  from  all 
sides,  the  relation  of  the  soft  lens  matter  within  its 
capsule  both  in  front  and  behind  the  iris  to  the  external 
forces  being  comparable  to  that  obtaining  in  the  case  of  a 
Champetier  de  Ribe's  dilating  bag. 

The  fact  that  the  pupillary  portion  of  the  iris  has 
offered  a  greater  resistance  to  forward  displacement  than 
the  lens  is  accounted  for  by  the  presence  on  the  one  hand 
of  strands  of  zonula-like  tissue  which  anchor  the  pupillary 
border  to  the  ciliary  processes,  and  are  perhaps  of  the 
nature  of  persistent  primitive  vitreous,  and  on  the  other 
hand  of  the  previously  mentioned  adhesions  between  iris 
and  lens  capsule. 

In  consequence  of  the  yielding  of  the  ocular  tunic  to 
the  increased  pressure,  more  especially  in  that  part  which 
lies  between  the  corneal  margin  and  the  origin  of  the 
ciliary  muscle,  the  ciliary  body  and  iris  have  becoine 
enormously  stretched,  and  as  a  result  of  the  high  pressure 
on  their  posterior  aspect  exhibit  a  very  pronounced  antero- 
posterior convexity. 

By  Mr.  E.    Treacher  Collin*. 

The  defects  in  development  in  this  eye  may  be  con- 
sidered under  three  headings  :  (1)  those  in  connection 
with  the  lens ;  (2)  those  in  connection  with  the  cornea 
and  iris;    (3)  those  in  connection  with  the  ciliary  body. 

(1)    There   appears   in   this    specimen   to   have   been   a 
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failure  in  the  closure  of  the  anterior  surface  of  the  lens 
vesicle.  This  was  probably  the  first  defect  in  develop- 
ment to  have  occurred,  the  others  having  resulted 
from  it.  Usually  the  lens  vesicle  becomes  closed  xt-vy 
early  in  foetal  life ;  it  is  generally  closed  and  shut 
off  from  the  surface  epiblast  in  an  embryo  6-5  mm.  in 
length. 

Hess  has  pictured  and  described  the  sections  of  the  lens 
of  an  embryo  fowl,  150  hours  old,  in  which  the  anterior 
Avail  of  the  lens  vesicle  was  unclosed,  and  which  is  of 
considerable  interest  when  looked  at  in  connection  with 
this  case.  In  his  specimen  the  lens  vesicle  was  still  con- 
tinuous with  the  surface  epiblast,  and  through  the  gap  in 
the  anterior  wall  lens  fibres  derived  from  the  posterior 
wall  protruded.  In  our  specimen  the  lens  vesicle  is  still 
unclosed,  but  the  development  of  surrounding  structures 
has  proceeded  somewhat  further.  The  mesoblast,  which 
for  a  time  was  arrested  in  its  extension  over  the  surface  of 
the  lens  vesicle,  has  ultimately  succeeded  in  separating  it 
off  from  the  surface  epithelium,  and  in  forming  a  few 
layers  of  fibrous  tissue,  similar  to  that  of  the  substantia 
propria,  between  the  two  structures.  The  lens  has,  how- 
ever, remained  adherent  to  this  fibrous  tissue  opposite  the 
gap  in  the  anterior  surface  of  the  capsule.  This  adhesion 
has  caused  the  lens  to  become  very  much  distorted  in 
shape.  When  the  cornea  became  stretched  and  displaced 
forwards  as  the  result  of  increased  tension,  the  posterior 
part  and  sides  of  the  lens  were  held  back  in  the  ciliary 
region  by  the  fibres  of  the  suspensory  ligament,  whilst  the 
central  anterior  part  became  drawn  forwards  in  the  form 
of  a  column  by  the  adhesion  to  the  cornea. 

The  lens  substance  where  it  protrudes  through  the  gap 
in  the  anterior  capsule,  and  where  it  is  in  contact  with  the 
substantia  propria,  shows  but  slight  degenerative  change, 
and  does  not  seem  to  have  been  exposed  to  the  solvent  and 
disintegrating  influence  of  the  aqueous  humour.  The 
isolated  portions  of  lens  substance  external  to  the  lens 
capsule    and    behind   the    iris,  probably    escaped    through 
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some   opening  in  the  capsnle,  which  is  not   shown    in  the 
sections.* 

The  wide  opening  at  the  anterior  surface  of  the  lens 
vesicle  has  prevented  the  usual  lateral  pressure  being 
exerted  on  the  cells  from  which  the  lens  fibres  develop, 
and  which  gives  them  their  fibre-like  character.  Hence 
they  have  for  the  most  part  formed  large  oval-shaped 
cells  instead  of  fibres. 

(2)  From  the  mesoblast  which  normally  extends  in 
lict ween  the  lens  vesicle  and  the  surface  epithelium  there 
is  subsequently  differentiated,  the  substantia  propria  of  the 
cornea  with  Bowman's  membrane,  Descemet's  membrane, 
its  lining  endothelium,  the  ligamentum  pectinatum,  and  the 
anterior  fibro-vascular  sheath  of  the  lens.  In  this  specimen 
a  differentiation  into  these  several  structures  has  failed  to 
take  place.  Fibrous  tissue  has  been  formed  similar  to 
that  which  composes  the  substantia  propria.  It  consists 
of  only  a  few  layers  in  the  centre,  where  the  lens  is 
attached,  and  of  more  numerous  layers  at  the  sides,  where 
it  is  unattached.  The  attenuated  character  of  this  tissue 
is  doubtless  largely  due  to  stretching,  the  result  of 
increased  tension,  as  well  as  mal-development,  the  least 
developed  part  in  the  centre  yielding  and  stretching 
most,  so  as  to  produce  the  appearance  of  an  excavation  on 
the  inner  surface  of  the  cornea  in  this  position.  There  are 
but  .slight  traces  of  Bowman's  membrane.  Descemet's 
membrane,  its  lining  endothelium  and  the  ligamentum 
pectinatum  are  completely  absent.  Some  delicate  fibres 
and  loose  cellular  tissue  uniting  the  surface  of  the  iris  to 
the  lens  capsule  are  possibly  an  attempt  at  the  formation 
of  the  anterior  fibro-vascular  sheath  of  the  lens.  They 
may  be  what  some  writers  have  spoken  of  as  "  the 
primitive  vitreous." 

The  iris  is  developed  by  the  extension  forwards  of  the 
two  layers  of  the  secondary  optic  vesicle  from  the  region 

*  We  have  found  similarly  situated  isolated  portions  of  lens-substance 
in  sections  of  a  congenitally  mieroplithalinic  eye  which  had  a  gap  in  the 
posterior  capsule  through  which  they  had  evidently  gained  exit. 


170  I  "V.KMTAl.    ABNOEMALI  I  IKS. 

of  the  ciliary  body  between  the  lens  and  its  anterior 
fibro-vascular  sheath.  They  form  the  two  layers  of 
pigment  on  its  posterior  surface,  the  stroma  being 
developed  from  mesoblast  deposited  external  to  them. 
In  this  specimen  the  iris  is  composed  of  the  two  layers 
of  pigment  epithelium,  but  there  is  no  stroma.  They 
lie  in  contact  with  the  back  of  the  cornea,  and  there  is 
no  anterior  chamber.  Where  the  lens  is  adherent  to 
the  cornea,  the  iris  has  been  prevented  from  growing 
in  between  those  two  structures,  and  has  extended  back- 
wards round  the  sides  of  the  lens  towards  its  posterior 
surface. 

Most  observers  now  regard  the  muscle-fibres  of  the  iris 
as  derived  from  the  epithelial  cells  of  the  secondary  optic 
vesicle  and  not  from  mesoblast.  It  is  noteworthy  in  this 
specimen,  in  which  the  mesoblastic  elements  are  absent, 
that  there  is  near  the  pupillary  border  in  front  of  the 
pigment-epithelium  a  group  of  cells  resembling  the 
sphincter  muscle.  There  are  also  some  cells  which  are 
probably  dilator  fibres. 

From  the  anterior  surface  of  the  iris  near  the  pupillary 
border  proceed  delicate  fibres  which  unite  it  to  the  lens 
capsule,  already  referred  to  as  a  possible  rudiment  of  the 
anterior  fibro-vascular  sheath,  or  the  so-called  primitive 
vitreous. 

(3)  The  ciliary  processes  in  foetal  life  are  situated  in  a 
more  advanced  position  than  that  which  they  ultimately 
occupy  when  development  is  Completed.  In  a  section  of 
a  human  foetal  eye  of  about  the  fourth  month,  the  ciliary 
processes  appear  to  come  off  from  the  base  of  the  iris  and 
are  situated  opposite  the  canal  of  Schlemm.  There  is 
then  no  non-plicated  part  to  the  ciliary  body,  the  ora 
serrata  corresponding  in  position  with  the  termination  of 
the  plicated  portion.  It  is  situated  on  a  level  with 
anterior  extremity  of  the  ciliary  muscle. 

As  development  proceeds  the  ciliary  processes  become 
moved  backwards  away  from  the  region  of  the  iris,  and 
the  non-plicated  part  is  formed  :    so  that   the  ora  serrata, 
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instead  of  lying  on  a  level  with  the  anterior  extremity  of 
the  ciliary  muscle,  becomes  shifted  back  behind  its 
posterior  extremity. 

In  this  specimen  the  ciliary  processes  are  abnormally 
far  forwards,  and  the  ora  serrata,  which  comes  quite  close 
up  to  the  ciliary  processes,  is  situated  well  in  front  of  the 
ciliary  muscle.  We  have,  then,  the  foetal  condition  of  the 
parts  in  the  ciliary  region  still  present,  the  anterior 
displacement  of  the  ciliary  processes  and  ora  serrata  being 
more  than  usually  exaggerated,  due  to  the  bulging  which 
has  occurred  secondary  to  the  increase  of  tension.  The 
bulging  is  mostly  of  the  nature  of  an  intercalary  staphy- 
loma, hence  tlie  greater  stretching  has  occurred  where, 
normally  during  foetal  life,  the  ciliary  processes  are 
located  in  an  advanced  position. 

Mr.  G.  Coats  said  he  thought  the  Society  was  much 
indebted  to  Mr.  Collins  and  Mr.  Hudson  for  their  careful 
report  of  this  interesting  case.  It  raised  anew  the  question 
of  perforation  versus  malformation  in  the  aetiology  of  con- 
genital anterior  staphyloma.  Certainly,  if  perforation  were 
the  cause  in  this  case,  it  must  have  occurred  in  very  early 
fcetal  life.  There  seemed  to  be  difficulties  in  the  way  of 
accepting  Mr.  Collins's  hypothesis  of  an  imperfect  closure 
of  the  lens  vesicle.  If  the  gap  had  been  as  wide  as  Mr. 
Collins  described,  it  was  hard  to  believe  that  the  lens  would 
have  developed  so  perfectly;  in  spite  of  its  distortion,  most 
of  the  lens  substance  was  present,  and  the  relations  of  the 
equator  to  the  zonula,  etc.,  were  normal.  Would  this  have 
been  the  case  if,  from  the  first,  the  lens  had  remained 
adherent  to  the  cornea  ?  In  a  case  formerly  reported  by 
the  speaker  (Trans.  Ophth.  Soc,  vol.  xxvi,  1906,  p.  36) 
the  lens  was  practically  absent,  its  only  remains  being  a 
piece  of  capsule  adherent  to,  and  some  lens  substance 
embedded  in,  the  pseudo-cornea.  Presumably  Mr.  Collins's 
explanation  would  be  that  the  lens  had  never  developed, 
but,  had  this  been  the  case,  it  was  almost  impossible  to 
believe  that   the  eye  would  have  developed  perfectly  ;    in 
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Fact,  however,  it  was  a  full-sized  eye,  and  all  intra-ocular 
structures  were  practically  normal. 

Mr.  Hudson's  explanation,  he  thought,  fitted  the  Eacts 
of  this  particular  case,  but  he  doubted  if  it  could  be 
applied  universally  to  cases  of  congenital  anterior  staphy- 
loma. The  case  reported  by  the  speaker  differed  in  the 
following  important  respects  from  that  of  Mr.  Collins 
and  Mr.  Hudson:  (1)  In  the  present  case  the  surface 
was  smooth  and  the  base  line  of  the  epithelium  linear. 
In  Mr.  Coats's  case  there  was  a  distinct  loss  of  substance 
from  the  surface  (see  a  figure  in  the  Ophthalmoscope, 
April,  1910),  and  the  base  line  of  the  epithelium  was 
irregular.  (2)  The  authors  rightly  laid  stress  on  the 
fact  that  vessels  were  absent  from  the  cornea.  In 
Mr.  Coats's  case,  however,  they  were  present — a  fact 
strongly  unfavourable  to  an  hypothesis  of  pure  malforma- 
tion, since  vessels  are  not  present  in  the  cornea  at  any 
stage  of  development.  (3)  In  Mr.  Coats's  case  the  iris 
was  not  adherent  to  the  lens  capsule,  so  that  Mr.  Hudson's 
supposition  that  synechia?  and  iris  bombe  with  secondary 
glaucoma  had  occurred,  failed  for  that  case,  though  he  did 
not  say  it  failed  for  the  present  case.  (4)  Isolated  masses 
of  lens  substance  were  actually  embedded  in  the  pseudo- 
cornea,  not  merely  adherent  to  it.  The  most  natural  ex- 
planation of  this  fact  was  that  after  a  perforation  portions 
of  the  ruptured  lens  had  become  enclosed  in  the  organising 
cicatricial  tissue.  The  isolation  of  these  lens  masses  seemed 
to  be  incompatible  with  a  process  of  mere  pushing  of  the 
lens  into  a  split  in  the  cornea.  (5)  In  the  speaker's  ease 
the  iris  stroma  was  well  developed.  One  could  understand 
the  pigment  epithelium,  in  the  present  case,  growing  over 
the  back  of  the  undifferentiated  cornea,  but  if  the  mesoblast 
had  never  become  separated  off  from  the  back  of  the 
cornea,  it  was  difficult  to  believe  that  it  could  also  grow- 
in,  and  keep  pace  with,  the  epithelium.  The  natural 
explanation  seemed  to  be  that  the  iris  was  in  its  normal 
position  during  its  development,  and  that  its  adhesion  to 
the  cornea   only  took  place   after   development  was  com- 
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pleted.  (6)  In  the  present  case  the  ligamentum  pectinatum, 
canal  of  Schlemm,  and  membrane  of  Descemet  were  all 
absent;  in  the  speaker's  case  they  were  present.  On  all 
these  grounds,  therefore,  he  must  continue  to  regard  per- 
foration as  the  most  probable  explanation  of  his  own  case. 
The  occurrence  of  congenital  anterior  staphyloma  in 
one  eye,  and  of  nebulae,  without  adhesion  of  the  iris  or 
pupillary  membrane,  in  the  other,  could  not  easily  be 
explained  on  the  non-differentiation  hypothesis.  He  did 
not  deny,  of  course,  that  non-differentiation  occurred.  An 
example  of  the  condition  which  he  had  himself  reported 
(Ophthalmoscope,  October,  1910)  had  little  resemblance 
indeed  to  an  anterior  staphyloma,  but  if  secondary  glaucoma 
and  bulging  had  taken  place,  that  condition  might  well 
have  been  imitated.  It  seemed  superfluous  to  suppose 
that  all  these  cases  must  be  explained  on  one  hypothesis. 
After  all,  a  staphyloma  was  only  a  bulging,  and  might  be 
due  to  various  causes. 


2.  Fibrous  tissue  formation  in  connection  with  the  foetal 
vascular  system  and  risible  vessels  on  the  surface  of 
the  iris. 

By  E.  Treacher  Collins. 

(With  Plates  IX,  X  and  XII,  fig.  2.) 

During  part  of  foetal  life  the  lens  vesicle  is  surrounded 
by  a  vascular  sheath  which  attains  its  fullest  development 
about  the  fourth  month.  The  blood-vessels  contained  in 
this  sheath  are  derived  partly  from  the  central  hyaloid 
artery  of  the  vitreous  and  partly  from  the  anterior  ciliary 
vessels  at  the  limbus.  The  former  divides  into  branches 
on  the  posterior  surface  of  the  lens  which  extend  round 
its  sides.  The  latter  are  situated  in  what  has  been  termed 
the  "  anterior  fibro-vascular  sheath  of  the  lens,"  or 
"  pupillary    membrane,"  but    is  more    aptly   described    as 
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the  lamina  indo-pupillaHs,  because  the  vessels  extend 
oyer  the  anterior  surface  of  the  iris,  as  well  as  across  the 
pupil  and  the  anterior  surface  of  the  lens. 

This  lamina  irido-pupillaris  is  formed  from  the  posterior 
part  of  the  mesoblast  which  extends  in  between  the  lens 
vesicle  and  the  surface  epithelium,  and  from  which  the 
cornea  is  developed.  Normally,  it  consists  of  little  more 
than  a  plexus  of  vessels  and  spindle-shaped  cells. 

The  iris  is  developed  beneath  this  lamina  by  the  exten- 
sion inwards  of  the  two  layers  of  the  secondary  optic 
vesicle,  or  optic  cup,  with  some  mesoblast  external  to  it. 
The  two  layers  of  the  optic  vesicle  form  the  two  layers  of 
pigment  epithelium  on  the  posterior  surface  of  the  iris, 
and  from  the  mesoblast  external  to  them  is  derived  its 
stroma,  probably  assisted  in  its  development  by  the 
vascular  lamina  irido-pupillaris  overlying  it.  This  mem- 
brane, whilst  it  exists,  has  a  system  of  blood-vessels 
distinct  from  those  ultimately  supplying  the  iris,  which 
are  situated  deeper  in  its  tissue. 

The  posterior  part  of  the  vascular  sheath  of  the  lens  is 
continued  forward  round  its  sides  and  joins  the  lamina 
irido-pupillaris;  in  doing  so,  it  has  to  pass  round  the 
internal  edge  of  the  advancing  secondary  optic  vesicle. 

Before  birth  the  entire  vascular  sheath  of  the  lens 
and  the  lamina  irido-pupillaris  disappear.  Persistence  of 
portions  of  it  as  delicate  avascular  strands  are  amongst 
the  commonest  of  the  congenital  abnormalities  of  the  eye 
which  are  met  with.  They  may  exist  as  delicate  remnants 
of  the  central  hyaloid  artery  attached  to  the  posterior 
surface  of  the  lens,  or  as  fibres  of  pupillary  membrane 
extending  from  the  small  circle  of  the  iris  into  the  pupil- 
lary area,  or  as  an  irregular  network  of  light-coloured 
markings  on  the  surface  of  the  iris,  most  marked  usually 
in  the  region  of  the  small  circle. 

A  much  rarer  form  of  congenital  malformation  is  for 
t lii ~i  same  foetal  vascular  system,  instead  of  persisting 
simply  as  delicate  fibres  to  become  transformed  into  dense 
cords  or  layers  of  fibrous  tissue.     Such  formations  of  fibrous 


FIBROUS    TISSUE    FORMATION.  175 

tissue  are  most  frequently  met  with  in  connection  with  the 
central  hyaloid  artery  of  the  vitreous,  either  as  a  dense 
layer  at  the  posterior  surface  of  the  lens,  as  one  or  more 
white  cords  extending  forwards  through  the  vitreous  from 
the  region  of  the  optic  disc,  or  as  a  spur  projecting 
upwards  into  the  vitreous  from  the  region  of  foetal  ocular 
cleft.  In  these  masses  or  columns  of  fibrous  tissue,  blood- 
vessels, patent  and  carrying  blood,  are  usually  present. 
It  has  been  customary  to  speak  of  such  formations  as 
"  atypical  development  of  the  vitreous  humour/' 

The  general  opinion  of  embryologists  seems  now  to  be 
that  the  vitreous  humour  is  not  mesoblastic  but  epiblastic 
in  origin.  Salzmann  (1),  writing  on  this  matter,  says: 
"  The  views  of  embryologists  have  undergone  a  significant 
change  in  the  last  decades  with  respect  to  the  genesis  of 
the  vitreous.  Previously  the  vitreous  was  held  to  be  a 
mesodermal  structure.  Now,  with  a  few  exceptions,  the 
trend  of  the  views  is  that  the  mesoderm  forms  only  the 
vitreous  vessels,  that,  however,  the  framework  of 
the  vitreous  is  of  ectodermal  origin.  In  respect  to  the 
finer  details  the  views  are  still  very  much  at  variance;  I, 
myself,  have  mainly  followed  the  more  intermediate  views 
of  Kolliker,  von  Szily,  and  Wolf  ruin.-'  In  a  recent  and 
lengthy  investigation  on  the  subject  by  Mawas  and 
Magitot  (2)  the  ectodermic  origin  of  the  vitreous  body  is 
also  arrived  at. 

The  blood-vessels,  which  grow  in  at  the  foetal  cleft, 
appear  then  only  to  supply  nutriment  to  the  developing 
vitreous,  much  as  they  supply  nutriment  to  the  developing 
lens  during  its  most  active  period  of  growth. 

A  formation  of  fibrous  tissue  in  connection  with  these 
vessels  cannot  any  longer  be  strictly  described  as  "atypical 
development  of  the  vitreous"  ;  it  will  be  better  to 
speak  of  it  in  future  as  atypical  development  of  the 
foetal  vascular  system. 

That  this  is  the  correct  way  to  regard  it  is,  moreover, 
shown  by  the  fact  that  formation  of  fibrous  tissue  of  this 
description  is  not  always  confined  t<>  the  vitreous  chamber, 
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but  may  be  met  with  in  connection  with  other  portions  of 
the  foetal  vascular  system,  viz.,  with  the  extension  forwards 
of  the  posterior  part  of  the  vascular  sheath  of  the  lens 
round  its  sides,  and  in  connection  with  the  lamina,  irido- 
pupillaris. 

Hess  (3),  in  a  microphthalmia  eye,  described  the 
extension  of  the  formation  of  fibrous  tissue  at  the 
posterior  surface  of  the  lens,  in  connection  with  a  persis- 
tent hyaloid  artery,  round  one  side  of  the  lens  to  the 
cornea,  and  attributed  the  coloboma  of  the  iris  present  in 
that  case  to  it. 

Coats  (4)  has  more  recently  brought  forward  confirma- 
tory evidence  of  this  hypothesis  of  Hess  :  that  defects  in 
development  of  the  iris  are  due  to  toughened  portions  of 
the  lateral  extensions  forward  of  the  posterior  fibre-vascular 
sheath  checking  its  growth  inwards.  He  also  points  out 
that  a  similar  defect  in  the  sheath  might  account  for 
coloboma  of  the  lens,  or  ectopia  of  the  lens,  by  causing  a 
defect  in  the  development  of  the  suspensory  ligament. 

In  the  description  of  the  microscopical  appearances  of 
a  congenital  malformed  eye  Coats  further  speaks  of  the 
formation  of  a  "fibrous  membrane  on  the  iris."  The 
following  is  a  quotation  from  his  account  of  it  in  his 
Hunterian  Lecture  : 

"  In  the  microscopical  description  I  spoke  of  a  long- 
meshed  membrane  lying  on  the  anterior  surface  of  the 
iris,  and  continuous  on  the  one  hand  with  the  loose  tissue 
in  the  corneo-iridic  angle,  and  on  the  other  with  the 
pupillary  membrane  ;  it  frequently  adheres  to  the  iris 
stroma,  but  is,  on  the  whole,  a  distinguishable  structure 
It  is  probably  formed  when  the  optic  vesicle  and  the 
adjacent  deep  layers  of  the  mesoblast  grow  in  to  form 
the  iris  by  the  persistence  of  some  of  the  superficial 
mesoblastic  layers  which  do  not  take  part  in  the  forma- 
tion of  the  iris  stroma.  Should  this  membrane  persist  it 
is  possible  that  it  gives  rise  to  a  very  rare  abnormality  in 
which  a  crescentic  sheet  of  bluish-white  fibrous  tissue  with 
a  tendinous  sheen  covers  part  of   the  anterior  surface  of 
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tin1  iris.  The  membrane  may  partially  cover  the  pupil, 
which  is  displaced  towards  the  side  on  which  it  occurs  ; 
the  part  of  the  pupil  which  is  uncovered  may  react 
vigorously.  So  far  as  I  know  the  only  case  in  literature  is 
one  shown  at  the  Ophthalmological  Society  by  Mr.  Sydney 
Stephenson  (5),  who  well  describes  the  appearances  as 
follows  :  '  The  impression  conveyed  to  my  mind  is  that  it 
(the  membrane)  overlies  the  iris,  and  that  if  it  could  be 
removed  iris  tissue  would  be  found  behind  it.  A  point  in 
favour  of  this  assumption  is  that  at  the  extreme  periphery 
a  narrow  zone  of  what  seems  to  be  iris  can  be  recognised.' 
An  exactly  similar  case  was  shown  me  once  at  Moorfields 
by  Mr.  W.  T.  Holmes  Spicer." 

I  am  quite  familiar  with  the  clinical  appearances 
described  in  the  above  passage,  but  had  never  been  able 
to  offer  any  adequate  explanation  to  account  for  them. 
Coats's  suggestion  that  there  is  a  persistence  and  fibrous 
thickening  of  the  iridic  portion  of  the  lamina  irido- 
pupillaris  I  think  must  be  correct. 

The  best  example  of  the  condition  which  I  have  seen 
was  a  case  shown  before  this  Society  by  Marcus  Gunn  (6) 
in  1889.  and  published  in  its  Transactions  with  an  excellent 
illustration. 

In  connection  with  Coats's  theory,  the  case  is  of  special 
interest  in  that,  besides  the  membrane  on  the  surface  of 
the  iris,  there  were  other  malformations  attributable  to 
atypical  fibrous  thickening  of  the  foetal  vascular  system. 

Marcus  Gunn's  description  of  the  ajopearance  of  the  iris 
is  as  follows  :  "  The  iris  of  the  left  eye  is  of  a  dark  brown 
colour  similar  to  that  of  the  right  eye,  but  exhibits 
apparent  separation  between  the  sphincter  portion  and  the 
outer  two  thirds.  The  sphincter  part  is  altogether  on  a 
posterior  level  to  the  rest  of  the  iris,  especially  below, 
where  it  is  both  deep  and  displaced  downwards,  so  as  to 
be  here  in  great  measure  concealed  by  the  outer  part  of 
the  iris.  Doubtless  there  is  a  connection  hidden  from 
view>  probably  consisting  of  vertical  or  sloping  bands  of 
connective  tissue,  between  the  extreme  outer  part  of  the 
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sphincter  portion  and  the  inner  part  of  the  dilator  portion, 
but  the  movements  of  the  pupil  od  exposure  to  Light  and 
on  the  use  of  weak  mydriatics  arc  entirely  confined  to  the 
inner  third,  and  there  is  no  manifest  dragging  on  the  outer 
two  thirds  on  contraction  to  light." 

In  each  of  these  eyes  there  was  an  ectopia  and  coloboma 
of  the  lens  and  a  gap  in  the  suspensory  ligament  of  the 
lens.  Gunn  states  that  as  the  result  of  ophthalmoscopic 
examination  he  found  "passing  backwards  from  the 
blending  of  the  lobules  in  the  lens  is  a  thick  opaque  cord, 
which  traverses  the  vitreous  to  a  point  a  little  above  the 
optic  disc." 

I  have  sections  of  a  congenitally  malformed  eye  showing 
thickening  and  persistence  of  a  piece  of  the  iridic  part  of 
the  lamina  irido-pupillaris. 

The  patient  from  whom  the  eye  was  removed  was  a 
female  infant,  who  first  came  under  the  care  of  Mr. 
Lawford  at  Moorfields  Hospital  in  November,  1893,  when 
she  was  about  four  weeks  old.  Her  right,  the  affected, 
eye  had  been  considered  larger  than  its  fellow  since  birth, 
and  "  a  spot "  had  been  noticed  on  it  two  days.  On 
examination  the  eye  was  found  to  be  distended.  The 
cornea  was  clear.  The  anterior  chamber  shallow,  more  so 
on  the  outer  than  the  inner  side.  The  pupil  was  active  to 
light,  slightly  eccentric,  being  displaced  outwards,  and 
pear-shaped.  No  note  was  made  of  any  abnormal 
appearance  of  the  iris.  The  lens  was  partly  opaque  and 
displaced  outwards.  Behind  the  lens,  seen  through  the 
gap  at  the  nasal  margin,  was  an  opaque,  solid-looking 
pinkish  mass  with  vessels  in  it. 

The  condition  was  thought  possibly  to  be  glioma  of  the 
retina,  and  the  eye  was  excised  a  month  after  the  infant's 
first  visit  to  the  hospital. 

Pathological  examination.  —  After  the  eyeball  was 
hai'dened  and  opened  by  an  antero-posterior  horizontal 
section  it  showed  :  The  anterior  chamber  very  shallow, 
the  iris  apparently  in  contact  with  the  cornea  on  the 
outer  side.      The  lens  small  and  displaced  outwards  with 


PLATE    IX. 

Illustrates  Mr.  E.  Treacher  Collins's  paper  on  Fibrous  Tissue 
Formation  in  Connection  with  the  Foetal  Vascular  System 
and  Visible  Vessels  on  the  Surface  of  the  Iris  (p.  173). 

Figs.  1  and  2  show  the  difference  in  the  appearance  of  the  iris  on  the 
two  sides  of  a  section  through  the  anterior  half  of  the  eyeball  in  the 
case  recorded  on  p.  178. 

In  fig.  1,  shows  persistence  of  thickening  of  a  portion  of  the  iridic 
part  of  the  fo3tal  lamina  irido-pupillaris  on  the  anterior  surface  of  the 
iris. 

In  fig.  2,  no  such  thickening  is  present,  only  a  slight  undue  prominence 
of  the  anterior  surface  in  the  region  of  the  small  circle. 
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its  nucleus  sharply  defined  from  the  cortex  and  eccentric 
in  position,  being  nearer  the  outer  part  of  the  capsule 
than  the  inner.  Behind  the  lens,  stretching  across  the 
ciliary  region,  was  a  white  membrane  about  1  mm.  thick. 
Passing  back  from  this  membrane  through  the  vitreous 
chamber  to  the  posterior  part  of  the  eye  were  three  cord- 
like bands,  two  large  ones  and  one  small  one.  On  the 
inner  surface  of  the  lower  and  inner  part  of  the  globe 
extending  from  the  optic  disc  to  the  equator  was  a  thick 
white  mass  of  firm  consistency.  Microscopical  examina- 
tion showed  the  bands  stretching  through  the  vitreous 
chamber,  the  white  mass  at  its  lower  and  inner  part  and 
the  membrane  behind  the  lens  to  consist  of  tissue  of 
similar  structure.  It  was  composed  of  a  condensed  net- 
work of  fibres  and  cells  with  elongated  nuclei.  Coursing 
through  it  were  blood-vessels,  which  were  seen  cut  in 
various  directions  and  containing  collections  of  red  blood- 
corpuscles. 

The  iris  on  the  two  sides  of  a  section  through  the 
anterior  part  of  the  globe  presented  a  very  different 
appearance.  On  the  side  towards  which  the  lens  was 
displaced  it  showed  a  normal  condition  except  for  a  slight 
thickening  on  the  surface  in  the  region  of  the  small  circle 
(PI.  IX,  fig.  2).  On  the  opposite  side,  on  the  surface  of 
the  iris,  was  a  cellular  thickening,  or  membrane,  which 
could  be  distinctly  differentiated  from  the  normal  surface 
of  the  iris  (PL  IX,  fig.  1).  In  the  section  in  which  it 
was  most  extensive,  it  extended  from  about  the  position 
of  the  small  circle  of  the  iris  up  to  within  a  short 
distance  of  its  root.  It  was  seen  to  contain  blood-vessels 
with  red  blood-corpuscles  in  them.  The  specimen  was 
not  cut  in  serial  sections,  and  from  those  which  have 
been  preserved  it  is  not  possible  to  say  with  what  other 
vessels  those  in  this  superficial  membrane  communicated. 

That  the  pupillary  portion  of  the  lamina  irido-pupillaris 
may  in  rare  instances  become  developed  into  fibrous 
tissue  is  well  shown  in  an  illustration  published  in  Greeff  s 
(7)   book    on   the    pathological    anatomy  of  the   eye.      In 
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bhia  illustration,  starting  I'l'din  the  small  circle  of  the 
iris,  which  is  represented  as  a  much  thickened  crenated 
line,  are  seen  thick  cord-like  bands,  which  form  a  network 
over  the  pupil. 

In  cases  where  there  is  fibrous  tissue  development  in  con- 
nection with  the  central  hyaloid  artery,  that  vessel  is  very 
frequently  patent  with  blood  circulating  in  it.  Whether 
when  the  anterior  portion  of  the  foetal  vascular  system 
undergoes  this  unusual  fibrous  thickening  some  of  the 
blood-vessels  also  persist,  I  do  not  know.  Sometimes  the 
vessels  of  the  lamina  irido-pupillaris  may  persist  with 
blood  circulating  in  them  without  any  fibrous  thickening, 
and  can  then  be  seen  clinically  as  vessels  on  the  surface 
of  the  iris.  In  1907  I  showed  before  this  Society  the 
sections  of  an  eye  of  a  cat,  in  which  a  portion  of 
the  lamina  pupillaris  had  persisted  and  extended  from 
the  small  circle  of  the  iris  to  the  posterior  surface  of  the 
cornea  to  which  it  was  attached.  Blood-vessels  could  be 
seen  carrying  blood  coursing  forwards  from  the  surface 
of  the  iris  along  these  tags  of  membrane,  and  their  presence 
was  subsequently  demonstrated  by  microscopical  examina- 
tion. 

I  have  now  to  bring  before  you  the  drawing  of  the 
right  eye  of  an  infant,  set.  8  months,  who  came  first 
under  my  observation  at  Moorfields  Hospital  about  six 
months  ago.  The  affected  eye  was  somewhat  smaller 
than  its  fellow,  and  a  white  spot  had  been  noticed  in  it 
by  the  child's  mother  since  birth.  There  was  no  history 
of  any  ophthalmia  neonatorum. 

On  oblique  illumination  the  lens  was  seen  to  be 
cataractous,  of  a  greyish-white  colour.  It  was  apparently 
displaced  somewhat  inwards,  for,  in  the  extreme  outer 
part  of  the  pupillary  area,  there  was  a  dark  reflex. 

The  iris  presented  the  usual  slaty-blue  colour  of  an 
infant's  eye.  Coursing  over  its  surface  and  starting 
from  the  ciliary  margin  could  be  seen  three  blood-vessels 
as  red  lines.  Two  proceeded  from  below  upwards,  passed 
over  the  pupillary  border,  and  broke  up  into  branches  on 
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the  surface  of  the  opaque  lens.  The  third  proceeded 
from  the  nasal  side,  and  after  passing  the  pupillary 
border,  curled  backwards  round  it,  disappearing  from 
view  behind  the  iris  (PI.  XII,  fig.  2).  The  margin  of 
the  pupil  was  regular  and  circular,  and,  except  for  the 
blood-vessels,  had    no  connection    with    the    opaque    lens. 

There  can  be  little  doubt,  I  think,  that  the  blood- 
vessel which  curls  round  the  border  of  the  pupil 
represents  the  extension  forwards  of  a  branch  of  the 
central  hyaloid  of  the  vitreous,  which  normally,  in  foetal 
life,  effects  a  junction  with  the  vessels  of  the  lamina 
irido-pupillaris.  In  this  eye,  which  was  somewhat  microph- 
thalmic,  the  central  hyaloid  artery  had,  in  all  probability, 
remained  persistent  and  patent,  and  this  vessel  on  the 
iris  formed  the  vein  by  which  the  blood  circulating  in 
that   artery  escaped  from   the  eye. 

In  many  of  the  eyes  with  a  persistent  and  patent 
central  hyaloid  artery  which  have  been  examined  micro- 
scopically, some  difficulty  has  been  experienced  in  deter- 
mining by  what  venous  channel  the  blood  circulating  in 
it  leaves  the  eye. 

Grreeves  (8)  has,  however,  in  a  microphthalmic  eye  with 
a  coloboina  of  the  iris  and  a  persistent  and  patent  hyaloid 
artery,  been  able  to  trace,  by  means  of  serial  sections, 
the  junction  of  several  venous  radicles  from  the  mass 
behind  the  lens  into  a  single  vein.  This  was  situated 
down  and  in,  and  passed  forwards  beneath  the  lower 
margin  of  the  lens  capsule  to  the  anterior  chamber.  It 
then  turned  upwards  and  inwards,  and  finally  joined  the 
inner  pillar  of  the  coloboma  at  its  pupillary  margin. 

Blood-vessels  visible  clinically  on  the  surface  of  the 
iris  sometimes  make  their  appearance  as  a  pathological 
condition.  Such  vessels  are  usually  met  with  in  eyes 
with  increased  tension,  most  frequently  in  glaucoma, 
secondary  to  thrombosis  of  the  central  retinal  vein,  though 
it  is  not  in  every  case  of  this  sort  that  they  form. 
The  presence  of  iritis  does  not  seem  essential  to  their 
development,  though  they  may  be  associated  with   it. 
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A  case  in  which  sucli  new-formed  vessels  were  visible 
is   recorded  by  Holmes  Spicer  (9)  in  the  Transactions  of 

(Ins  Society  for  1902,  with  a  pathological  description  of 
the  eye  by  J.  H.  Parsons.  The  case  is  entitled  :  "  Vessels 
of  new  formation  on  the  anterior  surface  of  the  iris  after 
prolonged  use  of  eserine  ;  cystic  degeneration  of  the 
retina  at  the  yellow  spot ;  old  thrombosis  of  retinal 
veins." 

The  patient  was  a  woman,  aet.  65  years,  who,  besides 
increase  of  tension  and  symptoms  indicating  thrombosis 
of  the  central  retinal  vein,  had  had  iritis,  resulting  in 
complete  annular  synechia. 

Spicer  describes  the  condition  of  the  iris  ;is  follows  : 
"  The  iris  was  generally  discoloured,  and  there  were 
several  large  vessels  running  across  it  lying  apparently 
quite  on  the  surface  of  a  bright  crimson  colour ;  the}T 
did  not  follow  the  lines  of  any  normal  vessels,  as  they 
ran  straight  across  the  chamber  from  one  side  to  the 
other  ;   some  were  above  the  pupil  and  some  were  below." 

In  his  pathological  report  of  this  case  Parsons 
describes  the  condition  of  the  iris  as  follows  :  "  The  iris 
is  irregular  in  thickness.  The  stroma  consists  of  compact 
fibrous  tissue  with  many  round  cells,  especially  near  the 
surface.  There  are  some  very  large  vessels  cut  trans- 
versely. Some  are  in  the  adherent  part  of  the  iris,  others 
nearer  the  pupil.  These  clearly  run  horizontally  and 
were  visible  clinically.  They  are  mostly  near  the  anterior 
surface.  The  pigment-epithelium  is  very  irregular,  and 
has  proliferated  into  the  stroma  in  places.  It  also  forms 
cysts  in  places  by  separation  from  stroma." 

In  commenting  on  this  case  the  author  writes  :  "  The 
formation  of  the  new  vessels  on  the  surface  of  the  iris  is 
a  matter  of  interest,  as  they  did  not  appear  to  have  arisen 
from  any  of  the  natural  vessels  of  the  iris;  their  direction 
was  across  the  anterior  chamber  from  one  side  to  the 
other.  Their  growth  and  development  occurred  while  the 
eye  was  being  treated  with  eserine,  and  they  began  to 
shrink  after  atropine    was    used.      The  well-known  action 
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of  eserine  in  producing-  dilatation  of  the  vessels  of  the 
anterior  part  of  the  eye  is  probably  in  part  responsible 
for  their  appearance." 

I  have  quoted  at  length  from  this  case  of  Spicer's  and 
Parsons'  because  it  illustrates  well  several  of  the  special 
features  in  connection  with  these  new-formed  vessels  on 
the  surface  of  the  iris  to  which  I  particularly  wish  to 
direct  attention. 

(a)  The  location  of  the  vessels  on  the  surface  of  the 
iris  and  not  in  the  stroma. 

(b)  The  direction  in  which  they  run,  not  radially  from 
the  ciliary  to  the  pupillary  margin,  like  the  vessels  in  the 
stroma,  but  often  at  right-angles  to  them,  or  in  the  form 
of  an  irregular  network. 

Though  it  is  possible  that  eserine  may  in  some  cases 
favour  their  formation,  the  following  case  shows  that  it  is 
not  essential.  It  also  serves  to  show  that  the  new  vessels 
may  be  restricted  to  a  portion  of  the  surface  of  the  iris 
and  not  extend  all  over  it. 

The  patient,  Mrs.  E — ,  a?t.  73  years,  was  sent  to  me  in 
June,  1910,  by  Mr.  W.  W.  Sinclair,  of  Ipswich,  to  whom 
I  am  indebted  for  the  notes.  She  was  first  seen  by  him 
in  April,  1909  ;  her  sight  had  then  been  failing  for  some 
months.  She  had  glycosuria.  On  examination  there  were 
found  peripheral  stria?  in  the  lenses  and  abundant  floating 
opacities  in  the  vitreous  of  both  eyes.  These  latter 
increased  in  the  left  eye  with  corresponding  failure  of 
sight,  and  in  July  there  appeared  to  be  some  retinal 
haemorrhages,  though  the  condition  of  the  vitreous  made  it 
difficult  to  be  certain  of  their  presence.  After  a  motor 
tour  in  September  her  condition  became  worse.  The 
right  eye  showed  extensive  posterior  synechia?  from 
"  quiet  "  iritis  and  she  could  only  count  fingers  with  it. 
In  the  left  eye  vision  wras  -2-^.  The  tension  in  each 
eye  was  full. 

Pilocarpine  drops  were  used  but  did  not  suit,  causing 
pain  and  headache  without  lowering  tension.  Since  then 
atropin  had  been  applied  occasionally  with  benefit. 
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Her  general  health  improved,  the  sugar  becoming  l< 
but  the  eyes  got  steadily  worse.  The  opacity  in  the 
vitreous  of  the  left  eye  became  denser, masses  Forming  which 
appeared  to  contain  cholesterin.  The  tension  became 
increased  and  the  sight  by  September  had  failed  com- 
pletely. The  pupil  was  then  noted  as  dilated  and  the  iris 
"  curiously  vascular."  Xo  eserine  had  been  used  before 
these  vessels  appeared  on  the  iris. 

Her  condition  when  I  saw  her  in  June,  1910,  was 
follows  :  The  left  eye  had  no  P.L.;  the  pupil  was  circular, 
dilated  and  inactive.  On  the  surface  of  the  iris  in  the 
lower  and  inner  part,  for  about  a  quarter  of  its  extent, 
was  a  large-meshed  network  of  new  blood-vessels.  They 
did  not  run  radially  from  the  ciliary  margin  but  formed  an 
irregular  plexus.  Large  floating  opacities  with  sparkling 
crystals  could  be  seen  in  the  vitreous.  The  optic  disc, 
deeply  cupped,  was  just  visible.      The  tension  was  +  2. 

In  the  right  eye  there  were  numerous  posterior 
synechia1,  rendering  the  outline  of  the  pupil  very  irregular. 
No  new  vessels  were  seen  on  the  surface  of  the  iris.  There 
were  numerous  vitreous  opacities.  The  tension  was  full ;  V. 
=  -j^-.    Field  of  vision,  tested  with  the  hand,  very  restricted. 

In  association  with  the  formation  of  these  new  vessels 
on  the  surface  of  the  iris  there  is  sometimes  a  thickening 
of  its  surface  endothelium,  so  that  the  vessels  seem  to  lie 
in  an  endothelial  membrane.  This  is  shown  in  the 
sections  of  the  eye  of  which  the  following  is  the  history  : 

Mary  Ann  M — ,  an.  69  years,  first  seen  on  December 
24th,  1889.  The  sight  of  the  left  eye  had  become  foggy 
three  days  previously.  Ophthalmoscopical  examination 
showed  "  hemorrhagic  retinitis,"  with  marked  swelling  of 
the  optic  disc  =  2D.  The  vision  of  the  right  eye  was 
=  ^,  and  it  showred  no  fundus  changes.  Urine  :  ap.  gr. 
1010,  no  albumen,  no  sugar.  In  the  following  February 
the  left  eye  became  glaucomatous,  and  eserine  was  pre- 
scribed. Ten  days  later  the  tension  was  still  increased, 
the  eye  painful,  and  a  few  posterior  synechia  were  seen  at 
the  lower  part  of  the  pupil.      Atropine   and   cocaine   oint- 
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Illustrates  Mr.  E.  Treacher  Collins's  paper  on  Fibrous  Tissue 
Formation  in  Connection  with  the  Foetal  Vascular  System 
and  Visible  Vessels  on  the  Surface  of  the  Iris  (p.  173). 

Fig.  1. — Shows  a  microscopical  section  of  the  iris  of  the  case  recorded 
on  p.  183.  On  its  surface  is  shown  a  thickened  endothelial  membrane, 
in  which  a  number  of  new-formed  vessels  are  cut  transversely. 

Fig.  2. — Shows  a  portion  of  same  iris  more  highly  magnified.  In  it 
the  arrangement  of  the  vessels  in  the  endothelial  membrane  is  more 
clearly  defined. 
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ment  was  then  ordered.  The  sight  became  completely 
destroyed,  the  pupil  widely  dilated  and  the  tension  +  3, 
and  it  was  excised  on  March  3rd,  1900. 

The  pathological  examination  of  the  eye  showed  the 
characteristic  appearance  of  glaucoma  secondary  to 
thrombosis  of  the  central  retinal  vein. 

Microscopical  examination  of  sections  through  the 
anterior  part  of  the  eye  show  the  angle  of  the  anterior 
chamber  on  one  side  to  be  closed  by  apposition  of  the  root 
of  the  iris  to  the  posterior  surface  of  the  cornea.  On  the 
other  side  the  angle  of  the  chamber  is  narrowed,  but  there 
is  no  contact  of  iris  and  cornea. 

On  both  sides  of  the  section  the  iris  appears  to  be  of 
normal  thickness.  There  is  no  apparent  atrophy  of  the 
root  even  where  it  is  in  contact  with  the  cornea.  There 
is  no  inflammatory  exudation  into  its  tissue,  and  no 
adhesions  are  seen  between  it  and  the  lens  capsule. 

On  the  side  on  which  the  angle  is  closed  the  pigment 
epithelium  turns  round  the  pupillary  margin,  and  is 
continued  for  a  short  distance  on  the  anterior  surface  of 
the  iris.  The  sphincter  muscle  is  also  tilted  forwards  at 
the  pupillary  border.  On  the  opposite  side  the  pigment 
epithelium  terminates  at  its  normal  position,  and  there  is 
no  tilting  forwards  of  sphincter  muscle. 

On  the  anterior  surface  of  the  iris  on  both  sides  of  the 
section  there  is  thickening  of  the  endothelium.  On  the  side 
on  which  the  angle  is  closed  there  are  in  this  thickened 
endothelium  numerous  thin-walled  vessels,  varying  in  size 
and  cut  mostly  transversely  (PI.  X,  figs.  1  and  2).  Most  of 
them  appear  empty,  but  one  is  seen  to  contain  a  few  red 
blood-corpuscles.  On  the  side  where  the  angle  is  open 
there  is  thickening  of  the  surface  endothelium  throughout 
the  whole  length  of  the  iris,  but  only  one  or  two  vessels 
are  seen  in  it  near  the  pupillary  border. 

The  suggestion  which  I  have  to  make  as  a  possible 
explanation  of  the  formation  of  these  vessels  on  the  surface 
of  the  iris  is — that  in  certain  cases  of  intra-ocular  venous 
congestion    some    persistent   tracks    of  the    vessels  of  the 
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iridic  portion  of  the  foetal  lamina  irido-pupillaris  may 
become  opened  up  and  again  capable  of  carrying  blood. 

These  new  vessels  are  situated  in  the  position  in  which 
in  fcetal  life  a  plexus  of  vessels  does  exist,  and  arc 
certainly  not  part  of  the  normal  structure  of  the  adult  iris. 

Their  arrangement  in  the  form  of  a  large-meshed  net- 
work is  the  same  as  that  of  the  vessels  in  the  foetal 
lamina  irido-pupillaris.  That  they  should  be  met  with  on 
only  one  portion  of  the  surface  of  the  iris,  and  that  their 
distribution  should  be  different  in  different  cases,  may  be 
accounted  for  by  variations  in  the  extent  to  which  portions 
of  the  fcetal  membrane  may  have  persisted  on  the  surface 
of  the  iris. 

The  opening  up  of  the  old  tracks  of  vessels  would,  I 
suggest,  be  analogous  to  recurrence  of  vascularity  in  the 
cornea,  either  after  the  subsidence  of  interstitial  keratitis. 
or  pannus,  as  the  result  of  some  fresh  trivial  lesion,  such 
as  an  abrasion. 

I  am  unable  to  suggest  any  reason  why  these  new 
vessels  should  more  frequently  make  their  appearance  in 
cases  of  increased  tension  secondary  to  thrombosis  of  the 
central  retinal  vein  than  in  other  forms  of  glaucoma. 
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Prof.  Straub  (Amsterdam)  said  lie  felt  much  interested 
in  the  latter  part  of  Mr.  Collins's  communication, 
because  the  vessels  therein  described  had  received  a  good 
deal  of  attention  from  him  for  some  years.  He  was  in 
the  habit  of  looking  for  them  in  his  patients  and  in  his 
preparations.  These  vessels  and  the  new  tissue  on  the 
iris  interested  him,  particularly  in  their  relationship  to  so- 
called  glaucoma  haamorrhagicum.  He  would  like  to  hear 
the  opinion  of  members  on  the  subject.  In  glaucoma 
secondary  to  arterio-sclerosis  and  haemorrhagic  retinitis, 
the  condition  just  described  was  seen  in  the  iris.  Upon 
the  iris  one  found  a  thin  layer  of  new  tissue,  as  well  as 
the  vessels  of  which  Mr.  Collins  spoke.  The  normal 
pigment  bordered  the  pupillary  margin  of  the  iris 
and  even  lined  its  anterior  surface.  He  believed  this 
connective  tissue  on  the  iris  was  the  same  connective 
tissue  which  blocked  the  angle  of  the  anterior  chamber, 
and  that  it  had  the  same  origin.  Everybody  now  thought 
that  the  haemorrhages  in  the  retina  caused  glaucoma 
by  the  influence  of  chemical  substances,  acting  as  toxins, 
which  are  products  of  degeneration  coming  from  the 
retina  into  the  vitreous  by  diffusion,  and  thence  into  the 
anterior  chamber,  where  they  accumulate,  especially  in  the 
angle  of  the  chamber,  the  main  site  of  the  escape  of  lymph 
and  the  site  of  exit  of  the  vessel  found  on  the  iris  in  these 
cases  of  secondary  glaucoma  following  arterio-sclerosis  of 
the  retina.  By  their  irritation,  these  substances  caused  the 
endothelium  to  die,  and  the  new  tissue  formed  by  reaction 
shut  up  the  angle.  Thus  secondary  glaucoma  is  produced 
by  chemical  substances  coming  into  the  anterior  chamber, 
and  damaging  the  lymph-channel  by  which  they  pass.      He 
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was  of  opinion  that  the  lymph  of  the  anterior  chamber  not 
only  left  by  the  angle  to  get  into  the  canal  of  Schlemm, 
but  also  by  the  iris,  and  found  its  way  through  the  iris. 
And  the  same  chemical  substance  might  operate  on  the 
iris,  creating  a  secondary  degeneration  and  inflammation. 
This  might  be  the  origin  of  the  membrane  of  new 
connective  tissue.  This  new  connective  tissue  contracts 
like  all  pathological  connective  tissue,  and  so  in  the  end 
produces  the  displacement  of  the  pigment  layer  of  the 
iris  known  as  ectropion  uvese. 

Mr.  (x.  Coats  said  he  still  believed  the  explanation 
which  he  had  formerly  given  of  congenital  membranes 
in  front  of  the  iris  to  be  the  correct  one,  and  he  was  glad 
to  find  that  Mr.  Collins  supported  his  views.  He  had 
sometimes  been  puzzled,  however,  to  account  for  the  slight 
resemblance  of  these  fibrous  sheets  to  the  true  pupillary 
membrane,  and  he  would  like  to  hear  if  Mr.  Collins  had 
any  explanation  of  this  discrepancy.  He  could  not 
ao"ree,  however,  that  the  vascular  membranes  in  thrombotic 
glaucoma  were  founded  on  a  congenital  basis.  Mr.  Collins 
attributed  their  development  to  venous  obstruction,  but 
was  there  any  evidence  that  in  cases  of  thrombotic 
glaucoma  venous  obstruction  was  found  in  the  anterior 
part  of  the  eye  more  frequently  than  in  primary 
glaucoma  ?  His  own  examinations  had  not  shown  any- 
thing of  the  kind.  Moreover,  the  membrane  consisted 
of  much  more  than  endothelium  and  vessels  ;  it  was  com- 
posed of  new-formed  inflammatory  fibrous  tissue  which 
underwent  cicatricial  contraction  and  caused  ectropion 
uveas  and  anterior  kinking  of  the  sphincter.  Its  origin 
from  inflammatory  cells  could  be  observed  by  studying 
the  early  stages  of  its  formation.  The  membrane  was 
nearly  always  present  in  thrombotic  glaucoma,  being 
found  in  twenty-nine  out  of  thirty-six  pathological 
examinations  by  the  speaker.  He  believed  the  correct 
explanation  to  be  that  of  Inouye,  mentioned  by  Prof. 
Straubj  namely,  that  the  condition  was  due  to  a  chronic 
inflammation   on    the    surface    of   tin'    iris,    caused    by  the 
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diffusion  forwards  of  disintegration  products  from  the 
disorganising  retinal  haemorrhage.  His  full  reasons  for 
this  opinion  lie  hoped  to  publish  in  a  forthcoming  paper. 

Mr.  W.  H.  Jbssop  said  the  Society  was  extremely 
indebted  to  Mr.  Collins  for  his  very  clear  exposition  of 
this  somewhat  rare  condition.  A  few  weeks  ago  he  saw 
in  consultation  a  case  of  absolute  glaucoma  in  which  there 
was  marked  iris  pigment  streaming  over  the  anterior 
capsule  of  the  lens;  on  the  iris  were  several  superficial  new 
vessels,  quite  distinct  from  the  blood-vessels  seen  in 
chronic  iritis.  His  opinion  was  that  the  case  was 
probably  sarcoma,  but  after  excision  no  growth  was  found. 
Some  years  ago  a  nearly  similar  case  came  to  St. 
Bartholomew's  Hospital  in  which  the  diagnosis  of  sarcoma 
was  correct.  The  lens  was  quite  opaque ;  tension  -t-  2  ; 
on  the  iris  were  loops  of  superficial  vessels,  and  beneath 
the  conjunctiva  on  the  same  side  as  the  new  iris  vessels 
were  very  convoluted  large  vessels. 

Mr.  Treacher  Collins  replied  :  In  regard  to  Mr. 
Jessop's  case,  he  did  not  think  visible  vessels  on  the 
surface  of  the  iris  were  confined  to  any  one  class  of 
glaucoma ;  they  occurred  mostly,  however,  in  cases  of 
glaucoma  secondary  to  thrombosis  of  the  central  vein.  He 
was  glad  to  hear  Prof.  Straub's  suggestion  that  his  remarks 
should  not  be  discussed,  because  they  opened  up  too  wide 
a  field  for  adequate  discussion  in  so  short  a  time.  In 
answer  to  Mr.  Coats,  he  pointed  out  that  the  tissue  round 
the  hyaloid  artery  when  atypically  developed  did  not 
look  like  normal  tissue,  so  that  he  would  not  expect  the 
tissue  on  the  surface  of  the  iris  in  atypical  development 
of  the  lamina  irido-pupillaris  to  look  like  the  normal 
structure. 
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3.  Double  coloboma  of  lens  with  peculiar  lens  opacities. 
By  A.   C.   Hudson. 

(With  Plato  III,  fig.    I,  p.  78.) 

E.  V) — ,  female,  set.  20  years,  came  to  me  in  Mny,  1912, 
complaining  of  pain  in  the  eyes  after  near  work.  The 
left  eye,  after  correction  of  a  low  degree  of  hypermetropic 
astigmatism,  had  ^  vision. 

The  right  eye  was  highly  myopic,  with  V.  =  J.  20  at 
1  in.      The  further  description  of  this  eye  is  as  follows  : 

The  iris  has  a  rather  woolly  appearance,  but  shows  no 
further  abnormality  of  structure.  The  lens  is  apparently 
displaced  slightly  upwards  and  inwards,  and  at  its  lower 
and  outer  margin  there  is  a  shallow  concavity.  The 
zonula  fibres  are  well  seen  on  each  side  of  this  defect  and 
are  of  normal  appearance  ;  in  the  region  of  the  defect 
they  are  seen  with  the  ophthalmoscope  with  great  diffi- 
culty, and  appear  scanty  and  ill-directed.  Under  oblique 
illumination  this  area  of  defective  zonula  is  seen  to  be 
traversed  by  three  radially  disposed  opaque  grey  columns, 
with  ill-defined  borders  and  of  gossamer  consistence.  These 
columns  pass  to  an  area  at  the  back  of  the  lens  just 
within  the  equator,  composed  apparently  of  opaque  grey 
cobweb-like  strands  having  for  the  most  part  an  orienta- 
tion concentric  with  the  lens  margin,  scattered  amongst 
which  are  several  masses  of  light  brown  pigment.  This 
posterior  grey  opacity  extends  peripherally  and  forwards 
in  an  attenuated  form  to  the  equator  of  the  lens. 
Separated  from  the  coloboma  by  an  interval  of  clear  lens 
substance  and  deeply  situated  in  the  body  of  the  lens  is 
a  small,  dense,  grey  shell  of  opacity  with  its  concavity 
centrally  directed  so  as  to  embrace  the  equator  of  that 
part  of  the  lens  which  lies  central  to  it. 

At  the  upper  margin  of  the  lens,  just  internal  to  the 
midline,  is  a  second  coloboma  of  very  small  dimensions. 
Here   also  a   cobwebby   grey  opacity   containing  pigment 
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masses  is  seen,  central  to  and  behind  the  coloboma  at  the 
posterior  surface  of  the  lens,  from  which  it  extends  to  the 
equator.  The  condition  of  the  zonula  in  this  region  cannot 
be  made  out  with  certainty.  Lying  in  the  clear  lens  sub- 
stance central  to  the  coloboma  is  a  small  shell  of  grey 
opacity  having  similar  relations  to  those  of  the  small  shell 
found  below.  Another  opacity,  small,  grey  and  globular, 
lies  in  the  upper  and  inner  part  of  the  lens  cortex. 

At  the  upper  and  inner  border  of  the  optic  disc  is  a 
patch  of  opaque  nerve-fibres. 

At  one  stage  of  development  the  developing  ciliary 
processes  are  separated  from  the  lens  capsule  only  by  the 
mesoblastic  tunica  vasculosa  lentis.  In  the  present  case 
it  seems  probable  that  there  has  existed  during  develop- 
ment some  abnormality  in  this  mesoblastic  tissue  at  the 
seat  of  the  colobomata,  which  has  led  on  the  one  hand  to 
its  persistence  as  the  grey  tissue  described  on  the  back  of 
the  lens,  and  on  the  other  hand  to  an  abnormal  adhesion 
to  the  lens  capsule  of  the  tips  of  the  ciliary  processes, 
which  on  subsequent  separation  have  left  behind  the  small 
masses  of  pigment  found  at  the  posterior  surface  of  the 
lens.  At  the  same  time  there  has  been  interference  with 
the  normal  development  of  the  zonula  of  which  the 
irregularity  in  the  outline  of  the  lens  is  a  consequence. 

Note  on  accompanying  plate. — No  attempt  has  been 
made  to  represent  in  their  natural  colour  the  masses  of 
brown  pigment  at  the  posterior  surface  of  the  lens.  These 
were  in  the  situation  of  the  darkest  area  shown  within  the 
grey  figuring  of  the  plate.  (Card  specimen.) 


4.    Ring-shaped  marking  at  the  posterior  surface  of  each 

lens. 

By  A.  C.  Hudson. 

M.  S — ,  female,  ast.  34  years,  carne  to  me  in  April,  1912, 
when  her  complaint  was  of  black  spots  seen  before  both  eyes. 
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The  vision  of  each  eye  after  correction  of  a  moderate  degree 
of  compound  hypermetropic  astigmatism  was  \\  partly.  The 
fundi  were  normal,  and  no  vitreous  opacities  could  be 
detected. 

The  appearance  of  the  lens  of  each  eye  was  precisely 
as  at  present. 

In  the  region  of  the  posterior  surface  of  each  lens.,  about 
half  way  between  the  centre  and  the  equator,  can  be 
an  exceedingly  delicate  ring-shaped  marking  which  to 
transmitted  light  appeal's  dark,  exhibits  minute  punctate 
thickenings,  and  is  especially  sharply  denned  centrally. 
Under  oblique  illumination  each  ring  is  seen  to  contain 
minute  grey  dots,  and  appears  to  be  surrounded  by  several 
very  faint  concentric  grey  rings,  which  are  not  visible  to 
transmitted  light. 

The  appearances  are  perhaps  best  referred  to  some 
abnormality  in  the  relationship  during  development  between 
the  lens  and  the  tips  of  the  ciliary  processes,  at  a  stage 
when  the  latter  form  an  almost  complete  ring  separated 
from  the  posterior  surface  of  the  lens  only  by  the  tunica 
vasculosa  lentis.  The  outlying  faint  concentric  rings 
observable  by  oblique  illumination  are  suggestive  of  some 
lack  in  smoothness  of  the  lens  capsule  of  this  part, 
conceivably  dependent  on  the  persistence  of  some  remains 
of  the  tunica  vasculosa  lentis,  or  may  possibly  be  an 
appearance  produced  directly  by  some  remnants  of  this 
structure.  (Card  specimen.) 
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1.   A    case  of  buphthalmos  with  full  vision  and  without 
any  cupping  of  the   optic  disc. 

By  E.  Treacher  Collins. 

Fkeb  M — ,  ast.  17  years,  a  coach-painter,  came  under  my 
care  first  in  September,  1910.  He  was  examined  by  my 
clinical  assistant,  Mr.  Pisani,  to  whom  I  am  indebted  for 
the  notes  of  the  case. 

On  examination  of  the  patient's  eyes  they  were  found 
to  present  anteriorly  the  typical  appearances  of  buph- 
thalmos. His  corneae  were  seen  to  be  enlarged,  the  right 
measuring  14' 75  mm.  in  diameter  and  the  left  14  mm. 
The  anterior  chambers  were  very  deep. 

His  vision  was  as  follows  : 

R-   6%  c  ^*~T   axis  180°  J.     J.  1. 

L-  -h     -  6sph.  f.c  J.  1. 

The  fields  taken  with  10  mm.  white  square  were 
normal. 

Ophthalmoscopic  examination  showed  no  cupping  of 
the  optic  discs.  (Card  specimen.) 

Mr.  Richardson  Gross  thought  it  a  very  interesting  eye 
from  the  physicist's  point  of  view.  He  did  not  know 
whether  a  mathematical  calculation  could  be  made  of  the 
sphericity  of  the  cornea,  but  it  was  curious  that  with  such 
a  curve  there  should  be  such  perfect  vision,  allowing  for 
the  short  sight. 
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Mr.  C.  Ktllick  said  he  had  had  an  identical  case  under 
his  care,  but  rather  more  marked  than  Mr.  Collins's.  In 
his  case  there  was  complete  excavation  of  the  optic  disc 
in  the  right  eye,  and  bare  perception  of  light.  In  the 
left,  however,  there  was  a  normal  disc  and  normal  vision. 
It  was  evidently,  therefore,  a  case  of  congenital  glaucoma, 
progressive  in  one  eye  and  stationary  in  the  other.  Con- 
sidering the  disastrous  result  in  the  right  eye,  he  did  a 
large  iridectomy  more  than  three  years  ago  on  the  other, 
which  was  followed  by  complete  success,  leaving  a  small 
cystoid  scar.  There  was  still  practically  normal  vision  in 
the  left  eye  (without  glasses). 

The  Puesidknt  said  he  had  recently  seen  a  case  in  a 
giil,  ret.  15  years,  who  had  been  under  observation  by 
another  surgeon  for  a  number  of  years,  with  eyes  like 
those  in  the  case  shown  by  Mr.  Collins,  though  not  with 
the  same  degree  of  buphthalmos.  She  had  full  vision 
with  correction  of  some  error  of  refraction.  Judging  by 
the  earlier  descriptions  of  the  case,  the  condition  has 
remained  the  same  for  many  years.  There  was  no  cup- 
ping of  the  discs,  and  the  tension  was  as  nearly  as  possible 
normal.  He  had  only  seen  the  patient  once,  so  had  not 
the  opportunity  of  forming  an  estimate  as  to  the  pro- 
gressive or  stationary  character  of  the  condition. 


2.   A  case   of  glaucoma  simjilex  treated  for  thirteen  years 
without  operation. 

By  Arnold  Lawson. 

The  patient  is  a  woman,  a3t.  63  years.  She  first  came 
under  my  notice  thirteen  years  ago  when  she  came  to 
Moorfields  Hospital  with  typical  objective  and  subjective 
signs  of  glaucoma  in  both  eyes.  Since  then  the  patient 
has  been  continuously  under  observation,  attending 
regularly  at  the  hospital  at  intervals  varying  from  three 
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weeks  to  two  months,  and  careful  notes  of  her  case  have 
been  kept  throughout. 

At  the  time  of  her  first  visit  the  vision  was  |-  in  each 
eye  with  a  manifest  hyperopic  error  of  +  1"5  D.  She  was 
complaining  of  aching  eyes  and  haloes,  and  the  classical 
signs  of  shallow  anterior  chambers,  sluggish  pupils  and 
rather  heightened  intra-ocular  tension  were  well  marked. 
The  fields  were  quite  normal  and  there  was  no  glauco- 
matous cupping  of  the  discs. 

The  condition  to-day  is  in  the  main  precisely  as  it  was 
thirteen  years  ago.  The  vision  is  ^  with  each  eye,  the 
visual  fields  are  quite  perfect  and  the  discs  remain  free 
from  cupping.  The  anterior  chambers  are  extremely 
shallow  and  the  intra-ocular  tension — the  patient  being 
under  the  influence  of  miotics — is  quite  normal.  The 
slight  difference  observable  in  the  case  is  that  the 
episcleral  veins  are  distinctly  somewhat  engaged. 

During  these  thirteen  years  the  patient  has  been  con- 
tinuously kept  under  the  influence  of  miotics.  From  the 
very  first  the  intra-ocular  tension  has  reacted  in  an 
entirely  satisfactory  manner  to  their  use  and  no  difficulty 
has  been  experienced  as  regards  conjunctival  troubles, 
from  the  long  employment  of  eserine  which  has  been  the 
only  miotic  tried.  The  dose  of  eserine  has  been  gradually 
diminished,  but  for  the  last  four  years  has  remained  con- 
stantly at  a  strength  of  eserine-  sulph.  gr.  -^  ad  ag.  Jj, 
dropped  twice  daily  into  each  eye. 

For  the  rest  the  hyperopic  error  was  corrected  for 
constant  wear,  and  the  patient's  general  condition  of 
health  has  been  closely  watched.  From  time  to  time  this 
has  needed  some  treatment  of  a  simple  nature  such  as 
calomel  and  other  digestive  remedies,  but,  on  the  whole, 
her  general  health  has  been  excellent  throughout. 

During  these  thirteen  years  the  patient  has  had  several 
attacks  of  hypertension  of  a  mild  character  accompanied 
by  the  usual  subjective  disturbances  of  vision.  They 
have  always  yielded  quite  readily  to  treatment  by  a  little 
free  purgation  and  the   use    of    an   extra  dose  or  two  of 


196  GLAUCOMA. 

eserine.      During  the  last  four  years  the  attacks  have  been 
very  infrequent. 

Judging  from  the  condition  of  the  eyes  to-day  after 
this  long  period  of  watching  and  treatment,  there  appears 
to  be  no  reason  why  miotics  should  not  continue  to  control 
the  disease  as  effectively  in  the  future  as  in  the  past,  and 
'  exteris  paribus/  the  advisability  of  interfering  by  opera- 
tive procedure  may  be  as  remote  a  question  thirteen  years 
hence  as  it  is  to-day. 

Observations. 

There  are  many  interesting  points  in  a  case  of  this  sort 
which  are  worth  discussing  briefly. 

In  the  first  place  it  has  been  suggested  by  some  who 
have  seen  this  case  that  the  patient  is  not  suffering  from 
glaucoma — that  it  is,  in  fact,  a  case  of  long-continued  pre- 
glaucoma,  which  has  never  progressed  beyond  this  pre- 
monitory stage.  This  is  not  so.  The  patient  presents  all 
the  classical  symptoms  evinced  by  the  disease  in  its  early 
stages  before  the  dire  results  of  the  disease  have  worked 
havoc  with  the  visual  apparatus.  The  anterior  chambers 
are  extremely  shallow,  the  episcleral  veins  are  unduly 
prominent  and  inclined  to  be  varicose,  and  if  the  eserine 
drops  are  omitted,  even  for  a  day,  the  patient  always 
exhibits  the  subjective  symptoms  of  haloes,  colour  rings 
and  central  scotoma,  accompanied  by  a  rise  in  the  intra- 
ocular tension.  Of  the  latter  point,  the  patient  is  now  as 
fully  aware  by  her  own  fingers  and  sensations  as  the 
surgeon  can  be,  and  she  hastens  to  counteract  them  by 
instilling  an  extra  drop  of  eserine,  or  more,  if  one  is  not 
sufficient  to  drive  them  away. 

What  is  most  instructive  is  that  the  attacks  of 
glaucomatous  symptoms  are  not  increasing  in  severity  or 
frequency  as  time  goes  on,  and  they  are  controlled  with  as 
much  certainty  now  as  in  the  past.  Further,  the  patient 
is  fully  aware  of  what  is  likely  to  bring  on  an  attack,  and 
realises    that    if  she  gets  over-tired,   either   physically    or 
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mentally,  she  will  probably  suffer  for  it  very  speedily 
by  the  development  of  some  or  all  of  these  unpleasant 
symptoms. 

That  brings  us  to  another  interesting  point,  namely,  the 
management  and  dosage  of  eserine  in  a  case  like  this. 
There  are,  of  course,  a  great  many  patients  who  stand  a 
prolonged  course  of  eserine  extremely  badly,  even  when 
used  in  small  doses.  In  very  many,  the  drug  sets  up  a 
chronic  follicular  conjunctivitis,  which  becomes  a  source 
of  constant  discomfort  to  the  patient,  and  which  it  is 
impossible  to  cure  or  even  ameliorate  until  the  eserine  has 
been  discontinued.  No  doubt  this  tendency  to  irritate  the 
conjunctiva  is  largely  proportionate  to  the  strength  of  the 
dose  employed,  but  this  is  not  always  so,  and  even  in  the 
most  minute  doses  the  drug  may,  if  used  for  a  long 
time,  set  up  a  most  tiresome  and  intractable  inflamma- 
tion. I  have  found,  as  doubtless  many  others  have 
also,  that  the  tendency  to  irritate  is  largely  controlled 
by  the  freshness  of  the  preparation,  and  if  the  drops 
show  the  slightest  pink  discoloration  they  should  at  once 
be  thrown  away  and  a  new  supply  obtained.  Often, 
chemists  are  not  nearly  so  particular  on  this  point  as  they 
should  be,  especially  as  the  miotic  action  of  the  drug  is 
not  apparently  influenced  by  its  colour,  and  a  preparation 
discoloured  to  a  scarlet  hue  will  act  as  efficiently  in  con- 
tracting the  pupil  as  a  perfectly  white  one. 

Again,  eserine  often  produces  much  headache,  or  rather 
eyeache,  proportionate  tu  the  strength  of  the  preparation 
employed,  but  varying  to  an  extraordinary  degree  in 
different  patients,  both  in  its  intensity  and  duration  for 
any  given  dose. 

For  these  reasons  the  dosage  and  management  of 
eserine  should  receive  the  most  careful  attention,  and  the 
broad  rule  can  be  safely  made  that  the  smallest  dose 
that  will  produce  the  effect  desired,  viz.,  the  regulation  of 
the  inti-a-ocular  tension  within  normal  limits,  is  the  one  to 
employ.  The  frequency  of  the  instillations  is  ordered 
from  the  same  point  of  view,  and  great  care  is  taken  that 
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the  preparation  is  always  fresh.  Another  point  which 
I  think  is  of  some  importance  is  that  a  drop  should 
always  be  ordered  at  night  time.  The  pupil  tends  to 
dilate  after  fatigue  or  during  sleep,  and  this  probably 
explains  why  glaucomatous  symptoms  seem  to  be  more  apt 
to  show  themselves  at  night  or  in  the  early  morning  than 
at  any  other  time. 

Perhaps  the  most  interesting  point  of  a  case  like  this  is 
the  question  as  to  why  it  has  failed  to  follow  the  pro- 
gressive lines  which  one  has  become  accustomed  to  regard 
as  one  of  the  most  characteristic  features  of  the  disease. 
Of  course,  every  rule  has  its  exception,  and  this  ease  is 
undoubtedly  one  of  this  character,  in  that  it  can  only  be 
under  very  exceptional  circumstances  that  a  case  of 
bilateral  glaucoma  will  remain  in  statu  quo  for  a  number 
of  years.  Thus,  nobody  can  possibly  select  a  particular 
case  and  guarantee  immunity  from  progress  under  suitable 
palliative  treatment,  but  there  are,  1  think,  certain  out- 
standing points  to  which  not  sufficient  attention  is  paid  in 
text-books,  and  which  have  of  themselves  an  enormous 
influence  in  this  question  of  progression. 

Firstly,  the  natural  temperament  of  the  patient  is  of 
real  importance.  A  patient  with  a  highly  strung,  irritable 
nervous  system  is  far  more  likely  to  exhibit  progress 
than  one  with  a  placid  even  temper.  Further,  and  still 
more  important,  is  the  question  of  the  conditions  under 
which  the  patient  lives.  The  influence  of  mental  anxiety 
of  all  kinds,  domestic,  financial,  etc.,  is  enormous,  both  as 
a  causal  factor  of  the  disease,  and  as  an  agent  in  pro- 
moting deterioration  when  once  the  disease  has  been 
initiated.  One  might  go  almost  as  far  as  to  say  that 
people  who  have  no  worries  rarely  get  glaucoma,  and 
certainly,  in  my  experience,  the  removal  of  worry  and 
anxiety  from  a  patient  is  as  important  a  factor  in  the 
treatment  of  the  disease  as  anything  else. 

Again,  cases  of  glaucoma  occurring  in  patients  with 
fairly  sound  arteries  are  much  more  favourable  than  in 
those  who  suffer  from  advanced  arterio-sclerosis  and  high 
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arterial  tension.  The  reasons  are  obvious  enough,  for  we 
cannot  expect  a  good  balance  between  the  secretory  and 
excretory  functions  of  the  eye  in  cases  of  advanced 
arterial  disease  any  more  than  we  find  it  in  such  a  case  in 
other  organs  of  the  body.  Glaucoma  patients,  being 
mostly  on  the  downhill  side  of  life,  do,  as  a  rule,  suffer 
from  unsatisfactory  conditions  as  regards  their  circulation, 
and  this  furnishes  another  most  important  reason  for  the 
usually  intractable  attitude  of  the  disease. 

Lastly,  glaucoma  has  a  special  predilection  for  eyes 
highly  hyperopic  and  mal-developed.  It  seems  reasonably 
to  follow  that  when  the  disease  does  attack  eyes  with  a 
fairly  normal  refraction,  there  is  an  a  priori  reason 
why  one  should  expect  a  less  active  form  of  the  disease, 
a  form  more  amenable  or  less  intractable  to  palliative 
measures  than  is  usually  the  case. 

In  this  instance,  the  patient  happens  to  have  an 
extremely  placid  temperament,  and  is  of  a  cheerful,  con- 
tented disposition,  without  much  serious  worry,  or  many 
anxieties.  The  error  in  refraction  is  a  small  one  of  the 
usual  hyperopic  character  (sph.  +  1*5  D.  R  and  L.)  and  the 
general  and  local  condition  of  her  circulation  is  excellent 
for  her  age.  She  is  also  endowed  with  a  perfectly  healthy 
constitution. 

Finally  come  two  questions  re  operation  for  glaucoma 
simplex,  which  naturally  evolve  from  a  case  of  this  sort. 

(a)  Is  the  success  of  operative  treatment  on  this  patient 
in  the  future,  supposing  it  to  become  necessary,  imperilled 
by  this  long  delay,  and — 

(b)  Is  immediate  operation  the  proper  treatment  in  all 
cases  where  one  is  satisfied  that  the  disease  is  established. 

(a)  I  find  it  difficult  to  state  any  reason  why  operation 
should  not  succeed  as  well  with  this  patient  as  any  other. 
One  must,  I  take  it,  presume  that  the  theoretical  reason 
for  failure  of  an  operation  properly  carried  out  is  that  the 
disease  has  advanced  beyond  a  stage  at  which  mechanical 
interference  can  be  a  success.  Practically,  of  course,  one 
knows  that  in  a  large  number  of  cases  reported  as  failures 
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after  operation,  the  lack  of  success  lias  all  along  been  due 
to  the  non-reported  fact  that  the  operation  has  not.  been 
well  done,  or  that  the  cases  were  unsuitable  for  operation, 
or  left  too  late;  but  theoretically,  at  any  rate,  the  disease 
should  nowadays  be  controlled  if  operative  measures  are 
undertaken  in  good  time,  before  the  nerves  are  deeply 
cupped,  the  central  vision  much  impaired,  and  the  visual 
fields  much  contracted.  In  all  these  particulars  this 
patient  is  in  the  position  of  one  in  the  initiatory  stages  of 
the  disease,  and  therefore  I  suppose,  if  ever  it  seems 
desirable  to  operate  on  her,  the  operation  should  theoreti- 
cally arrest  the  disease  with  as  much  certainty  as  one 
would  expect  in  another  case  of  only  a  few  months' 
standing. 

(b)  Everybody  with  experience  must  admit,  I  suppose, 
the  desirability  of  eai*ly  operation  in  glaucoma,  that  is,  the 
performance  of  some  radical  measure  to  ensure  free 
drainage  as  soon  as  it  has  by  objective  signs  become 
certain  that  organic  changes  are  taking  place  as  the 
result  of  continued  blockage.  But  not  a  few  surgeons  of 
experience  go  further  than  this  and  insist  that  recourse  to 
operation  should  if  possible  be  had  at  the  earliest  moment 
— that  is,  as  soon  as  it  is  certain  that  the  intra-ocular 
tension  is  habitually  raised — Avithout  waiting  for  those 
objective  signs  of  organic  disturbance  which  will  inevitably 
follow  if  the  intra-ocular  tension  be  not  kept  within  normal 
limits. 

For  my  own  part,  I  think  this  attitude  is  a  mistake. 
In  the  first  place,  many  cases  of  glaucoma  simplex  can  be 
controlled  for  a  time  by  miotics  and  attention  to  the 
general  conditions  of  health  and  surroundings  of  the 
patient,  with  particular  attention  to  the  regulation  of 
the  arterial  tension ;  and  whilst  this  is  so,  the  surgeon  has 
no  right  to  interfere  by  operative  procedures.  If  it  be 
granted  that  the  favourable  results  of  operation  are 
curtailed  by  organic  changes  in  the  eye,  and  not  by  the 
mere  length  of  time  that  symptoms  of  glaucoma  have 
existed,  then  the  surgeon  can  afford,  and  rightly  afford,  to 
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wait,  without  in  any  way  imperilling  his  chances  of  success, 
until  such  signs  of  organic  trouble  begin  to  show  them- 
selves.  It  ought  to  be  borne  in  mind  that  many  of  these 
patients  are  long  past  middle  life ;  in  not  a  few,  the 
chances  of  prolonged  life  are  not  good  ;  and  further,  that 
operation  must  of  necessity  entail  certain  risks,  which, 
although  usually  small  and  not  to  be  seriously  weighed 
when  symptoms  of  deterioration  set  in,  are  still  not  to  be 
lightly  ovei'looked  in  subjects  of  high  arterial  tension,  or 
in  those  suffering,  as  many  suffer,  from  chronic  renal 
disease,  or  other  serious  constitutional  ailments. 

I  always  prefer  to  try  the  effects  of  palliative  treatment 
if  the  case  can  be  secured  sufficiently  early  ;  only  it  must 
once  more  be  emphasised  that  success  in  this  line  depends 
on  attention  to  a  number  of  details  with  regard  to  the 
patient,  and  not  merely  on  instituting  a  course  of  miotics. 
I  rather  think  myself  that  the  well-worn  statement  that 
eserine  is  of  little  service  in  glaucoma  simplex  arises  from 
the  fact  that  too  much  reliance  has  been  placed  on  the  use 
of  this  drug  by  itself,  and  that  it  has  not  been  sufficiently 
urged  in  our  text-books  that  the  physical  and  mental  con- 
ditions of  the  patient  are  of  the  utmost  importance,  and 
must  receive  their  proper  attention,  if  we  are  to  control 
the  disease  for  any  length  of  time  without  recourse  to 
operation. 
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X.  MUSCLES  AND  REFRACTION. 

1.   An  analysis   of  300  cases  of  high  myopia  in  children, 

with  a  scheme  for  the  grading  of  fundus  changes  in 
myopia. 

By  N.  Bjshop  Haeman. 
(With  Plates  XI  and  XII,  fig.  3.) 

The  cases  of  myopia  collected  and  analysed  in  tin's 
paper  have  come  under  my  observation  during  advisory 
work  in  connection  with  London  schools.  The  children 
are,  or  were,  attending  elementary  schools ;  they  are, 
therefore,  socially  of  the  working  class ;  for  the  most 
part  they  were  not  poor,  but  seemed  to  be  comfortably  off 
and  well  cared  for. 

The  cases  came  under  my  observation  on  account  of 
serious  defect  of  vision  reported  by  the  school  authorities, 
school  doctors,  or  the  hospital  doctor.  Therefore  it  is  not 
to  be  wondered  at  that  most  are  myopes  of  high  degree, 
while  the  lower,  more  common,  degrees  of  myopia  are  little 
represented. 

The  ages  at  which  the  children  were  seen  range  from 
four  to  sixteen  years,  but  so  few  were  seen  before  five  or 
after  fourteen  years  that  it  has  seemed  well  to  limit  the 
age  for  this  analysis  from  five  to  fourteen  years,  i.  e.  ten 
years.  Most  of  the  cases  have  been  seen  within  the  past 
three  years,  a  few  are  of  older  date,  and  these  are  the 
worst  cases  in  children  who  have  been  in  blind  schools. 

The  degree  of  the  myopia  recorded  is  the  mean  of  the 
four  meridians  of  the  two  eyes,  e.  g.  : 

Right  eye.  Left  eye.  Mean  myopia. 

1        .         2  and  6        .  2-5  and  75  .  4-5 

2.7.  7  .7 

3        .        8  and  9        .  9  and  16  .        10'5 
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The  method  has  the  advantage  of  making  the  cases  in 
some  sense  comparable,  but  the  disadvantage  of  totally 
obscuring  the  gravity  of  some,  for  it  is  evident  that  a 
gross  astigmatism  of  8  D.  is  a  much  more  serious  condition 
than  a  myopia  of  4  D.,  yet  both  of  these  will  be  placed 
together. 

Fig.  33. 
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The  incidence  of  300  cases  of  high  ruyopia  in  children  arranged 
according  to  sex,  age,  and  refraction.  Each  white  square  will 
take  eight  black  parallelograms  each  representing  one  child.  The 
black  patches  at  the  upper  part  of  a  white  square  indicate  male 
subjects,  at  the  lower  part  of  a  square  females. 


The   Incidence  of  Cases. 

The  chart  (Fig.  33)  shows  graphically  the  distribution 
of  the  cases  according  to  the  degree  of  myopia,  and  the 
age  and  sex  of  the  subject.  Each  white  square  in  the 
chart  will  hold  eight  black  parallelograms  representing 
eight  cases,  the  black  patches  in  the  upper  part  of  any 
white  square  represent  males,  those  in  the  lower  part  of 
the  square  represent  females,  e. ;/.  for  the  age  of  five 
years  all  the  cases  were  males  except  one  of    11  J).,  which 
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was  a  female.  If  this  chart  bo  viewed  through  a  plus 
spherical  lens  so  as  to  put  it  slightly  out  of  focus,  the 
massing  of  the  black  patches  will  give  an  impression  of 
the  incidence  of  the  cases  for  a<>-e  and  degree.  The  main 
mass  concentrates  within  the  ages  eight  to  twelve,  and  the 
myopia  for  7  to  11  D. 


Sex-Incidence. 

Examining  the  number  of  cases  occurring  in  boys  and 
girls  there  is  found  no  great  difference  between  the  sexes. 
The  figures  are  : 

Boys  138  .  .  .  .46  per  cent. 

Girls  162 .  .  .  .52        „ 

A  difference  of  6  per  cent.  Whether  or  no  there  is 
aiiy^  significance  in  this  difference  it  is  difficult  to  say,  but 
it  is  worth  noting  that  it  corresponds  closely  to  the  known 
difference  in  the  incidence  of  defective  vision  in  the 
ordinary  run  of  school-children  (1). 


Age-Incidence. 

The  chart  (Fig.  34)  shows  that  the  great  majority  of  the 
cases  were  seen  between  the  ages  of  eight  and  twelve 
years.  It  is  natural  that  this  should  be  so,  for  school 
medical  inspection  takes  most  effect  during  those  years.  In 
the  earlier  ages,  five,  six  and  seven  years,  cases  are  reported 
mostly  because  parents  or  teachers  noticed  that  their  young- 
charges  could  not  see  or  peered  closely  at  objects.  In 
these  three  years  of  the  "  natural  selection "  it  is  found 
that  there  are  more  boys  than  girls.  The  cases  of  girls 
come  on  abundantly  later  in  the  period  of  maximum 
incidence.  The  only  explanation  of  this  earlier  report  of 
cases  in  the  boys  is  that  mothers  are  more  solicitous  of 
their  men-children  and  hurry  to  the  doctor  at  the  earliest 
sign  of  defect.  There  is  no  evidence  of  an  earlier  onset 
of  the  condition  in  one  or  other  sex. 
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Fig.  34. 
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The  incidence  of  the  cases  arranged  according  to  age  at  first 
examination.  The  heavy  line  represents  both  sexes,  the  thin 
continuous  line  males,  the  interrupted  line  females. 


Degree   Incidence. 

The  chart  (Fig.  35)  shows  the  number  of  cases  of  each 
degree  of  myopia  from  4  D.  to  over  20  D.  The  peak  of 
maximum  incidence  is  sharply  defined  at  8  D.  ;  13  percent, 
of  the  cases  were  of  this  degree.  The  bulk  of  the  cases 
range  from  6  to  12  D.,  and  these  seven  dioptres  include  2u7 
cases,  or  69  per  cent,  of  all.  If  we  compare  the  sexes  it 
will  be  found  that  there  is  very  little  difference  between 
them  until  the  grades  of  extreme  myopia  are  reached, 
then  the  girls  account  for  almost  all  the  cases.  Of 
myopia  exceeding  15  D.  there  are  21  cases,  or  7  per  cent 
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of  all;  of  these  4  occurred  in  boys  and  17  in  girls,  or  the 
boys  accounted  for  only  19  per  cent.,  and  the  girls  for  8 1 
per  cent,  of  this  extreme  group. 

Fig.  35. 
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The  incidence  of  the  cases  arranged  according  to  refraction 
(mean  myopia).  The  heavy  line  represents  both  sexes,  the  thin 
line  males,  the  interrupted  line  females. 


Associated  Conditions. 

Working  through  my  records  of  these  children  there 
are  found  a  large  number  of  conditions  associated  with 
the  myopia.  Some  of  these  are  due  to  the  changes 
incident  to  myopia,  others  are  probably  exciting  or 
adjuvant  causes  of  the  myopia. 

Hereditary  influence.  —  Evidence  of  inheritance  of 
myopia,  whether  we  consider  it  a  direct  hereditable 
condition   or  suppose  it   to  be  due    to  the  inheritance  of 
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some  defect  of  the  ocular  coats,  is  a  matter  of  much 
interest.  In  these  300  children  there  were  50  cases  with 
a  definite  family  history  of  myopia— that  is,  in  nearly  17  per 
cent,  of  the  cases.  Whether  or  no  this  percentage  will 
satisfy  the  expectation  of  the  adherents  of  the  hereditary 
theory  according-  to  their  experience  of  other  data  I  am 
not  sure  (2).  Very  possibly  I  have  not  secured  a  record 
of  every  case  of  family  defect,  but  even  allowing  for 
a  possible  shortcoming,  my  experience  goes  to  show  that 
though  there  are  a  good  many  very  striking  and  impressive 
cases  of  family  myopia,  yet  the  cases  where  no  such  inheri- 
tance can  be  found  are  overwhelmingly  the  more 
numerous. 

Astigmatism. — In  a  paper  on  the  errors  of  refraction 
found  in  elementally  school-children  reported  for  defective 
vision  (3),  I  ventured  to  suggest  that  astigmatism  was 
a  very  likely  determining  cause  of  the  onset  of  myopia,  for 
the  reason  that  the  figures  showed  that  as  school  years 
advanced  cases  of  astigmatism  diminished  in  number 
whilst  cases  of  myopia  increased.  This  paper  was 
published  in  1909;  this  year  I  have  examined  another 
and  larger  series  of   cases  and  found  the  same  result. 

Of  these  300  cases  of  myopia  no  less  than  158,  or  53 
per  cent.,  had  an  astigmatism  of  more  than  1  D.  These 
were  uncomplicated  cases,  where  no  corneal  scar,  con- 
genital defects,  syphilitic  disease,  or  operative  measures 
had  been  sustained.  This  group  of  "  complicated  "  cases 
number  63  ;  if  these  are  eliminated  from  the  total  for  the 
purpose  of  this  comparison  then  the  astigmatic  cases 
reach  64  per  cent.  In  the  paper  referred  to  above  cases 
of  astigmatism  of  every  sort,  including  myopic,  totalled 
46  per  cent.,  and  this  figure  included  very  many  minor 
degrees  of  astigmatism  of  1  D.  and  under,  which  are 
omitted  from  this  group  of  high  myopes. 

The  high  incidence  of  serious  degrees  of  astigmatism  in 
these  cases  of  myopia  tends  to  bear  out  the  supposition 
that  uncorrected  astigmatism  is  a  disability  which  is  par- 
ticularly   irritating   to   young,    weak,    and    unstable    eyes. 
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Astigmatism  should  therefore  be  corrected,  not  only 
because  it  is  accountable  for  poor  vision,  eye-strain  and 
headaches,  but  because,  in  many  cases,  it  may  be  the 
foster-mother  of  myopia  in  susceptible  subjects. 

Corneal  injuries. — Evidences  of  these  were  noted  in  32 
cases,  or  11  per  cent. 

Phlyctenular  scars  were  found  in  14  cases.  Old  scars 
of  interstitial  keratitis  in  another  14.  Scars  caused  by 
purulent  conjunctivitis  in  4,  and  in  one  of  these  one  eye 
was  a  total  loss  (4). 

Congenital  Defects. 

Albinism. — There  were  5  cases ;  all  these  had  high 
degrees  of  myopia,  nystagmus,  and  bad  vision.  Of  these, 
two  belonged  to  families  in  which  there  were  other  albinos, 
but  the  other  albinos  were  not  myopes.  Of  the  albinos  on 
my  records,  the  greater  number  were  not  myopes,  but 
had  high  degrees  of  hypermetropic  astigmatism. 

Congenital  colobomata  of  the  uvea  of  varying  degrees 
accounted  for  4  cases ;  in  all  vision  was  bad  (one  is 
further  noted  under  the  section  on  "Grave  Cases  "). 

Dislocated  lenses  (congenital),  2  cases. 

Aniridia,  2  cases. 

Word-blindness. — One  case  with  a  mean  myopia  of 
14  D.  was  found.  The  boy  had  no  conception  of  the 
meaning  of  letters,  but  with  his  glasses  he  could  see  to 
draw  them  accurately,  and  could  name  figures  and  pictures 
with  ease.  He  is  receiving  special  training  in  a  myope 
class  and  making  progress  in  general  knowledge. 

Inheritkd  Syphilis. 

Besides  the  14  cases  of  interstitial  keratitis  previously 
noted,  there  were  9  cases  of  disseminated  choroiditis  with 
stigmata  of  the  diathesis.  In  most  of  these  the  vision 
was  bad.      The  total  is  23  cases,  or  8  per  cent, 
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Squint. 

There  were  13  cases  recorded — divergent  9,  and  con- 
vergent 4.  The  divergence  was  of  the  right  eye  in  two 
cases ;  each  had  a  mean  myopia  8  D.,  one  had  nystagmus. 
In  four  cases  the  right  eye  was  divergent;  these  had  a  mean 
myopia  of  5,  9,  12,  and  12  D.;  the  one  with  5  D.  had  a 
scar  on  the  cornea  of  the  divergent  eye.  In  three  cases  the 
squint  was  alternating ;  each  of  these  had  a  mean  myopia 
of  6  D.  Most  of  these  cases  of  divergence  had  good 
vision  in  the  fixing  eye.  Convergent  squint  was  mono- 
cular in  two  cases,  alternating  in  two ;  vision  was  bad  in 
each  case.  One  had  a  mean  myopia  of  6  D.  with 
nystagmus,  and  the  child  was  mentally  defective ;  another 
had  8  D.  with  macular  changes ;  a  third  10  D.  with 
stigmata  of  inherited  syphilis  ;  the  fourth  18  D.  with  gross 
disseminated  choroiditis  and  mental  defect. 

Monocular  Cases. 

Monocular  myopia  does  not  properly  come  within  this 
analysis,  for  cases  with  one  good  eye  would  not  necessarily 
be  the  subject  of  special  education.  But  there  were  two 
cases  in  which  one  eye  had  been  lost — in  one  case  by 
purulent  conjunctivitis  after  measles,  in  the  other  by 
accidental  injury  necessitating  abscission. 

Nystagmus. 

This  phenomenon  was  noted  in  20  cases,  or  7  per  cent., 
including  the  five  cases  of  albinism  and  the  two  squint 
cases  already  noted.  Two  cases  had  compensatory  head- 
nodding.  There  was  considerable  variation  in  the  type  of 
movement,  the  degree  of  myopia  associated  therewith,  and 
the  visual  acuity. 

A  jerky  nystagmus  was  present  in  seven  cases,  i.e.  a 
lateral  movement,  but  inconstant  in  rhythm.  in  two 
there  was  a  slow  constant  lateral  movement.  In  one  a 
similar  but  very  rapid  motion.      In  one  a  constant  oscillat- 
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ing  nystagmus  around  an  axis  through  the  anterior  and 
posterior  poles  of  the  eye.  In  two  the  movement  was 
exactly  like  that  of  the  metronome  rod  of  the  erect 
pattern.  The  eye  appeared  steady  below,  whilst  the 
upper  part  swung  constantly  in  an  arcof  about  30°.  The 
phenomenon  might  very  well  be  distinguished  as  "metro- 
nome nystagmus." 

The  myopia  in  these  eases  ranged  From  <>  to  25  D. 
The  vision  in  most  was  bad,  but  one  got  |,  two  -/'._,,  and 
two-j-g.  Two  were  squinters.  Fundus  defects  were  found 
in  eight;  disseminated  choroiditis  and  vitreous  opacities,l; 
lesser  choroiditis,  2;  macular  changes,  2  ;  pallor  of  the  disc 
and  divergent  squint,  1  ;  "flare"  condition  of  the  disc  and 
macular  pig-mentation,  1. 

Operative  Aphakia. 

One  or  both  lenses  had  been  removed  for  the  myopia  in 
11  cases  :  9  were  for  high  degrees  of  myopia;  2  for  cases 
complicated  by  lens  opacities. 

Both  lenses  were  removed  in  two  eases  : 

(1)  Girl,  aet.  11  years.  Fundus  bad.  When  last  seen, 
get.  16  years,  she  had  myopia  left  R.  12,  L.  13  D.,  V.  =  -J^j. 

(2)  Girl,    ait.    11    years.       Both   lenses    removed,   L.V. 

_    5. 

~    y*  . 

(3)  Boy,  aet.  15  years.      3  1).  hyper  me  tropia,  V.  —  <j%. 

One  lens  removed  in  eight  cases: 

(1)  Girl,  ait.  7  years.      R.  —  10  0.     Left  lens  removed, 

v  •   —    36- 

(2)  Girl,  aet.  9  years.  M.  25  and  26  D.  I  removed  the 
lens  of  one  eye.  She  got  ^  vision,  and  on  one  occasion 
Yg.  The  eye  was  lost  by  accident  seven  years  later;  the 
L.  eye  then  had  40  D.  myopia.  The  details  of  this  case 
are  given  under  the  section,  "  Grave  Cases." 

(3)  Girl,  ost.  10  years.  B.  lens  removed,  V.  =  q-q, 
L.M.  15  D. 

(4)  Girl,  aet.  13  years.  L.  lens  removed,  still  myopic. 
It.  about  25  D.,  V.  not  improved. 
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(5)  Girl,  get.  14  years.  L.  lens  removed,  Ar.  not  improved. 
R.  -  20  spli.  —  5  cyl. 

(G)  Boy,  set.  14  years.  L.  lens  removed,  pupil  blocked 
by  capsule.  R.  M.  18  D.  He  was  sent  for  further  opera- 
tion, but  I  saw  him  no  more. 

The  other  two  are  doubtful  cases. 

(7)  Boy,  aet.  6  years.  1}.  lens  removed,  good  fundus. 
L.  clear  lens,    —  3  D.,  V.  =  -*'^. 

(8)  Girl,  set.  9  years.  R.  lens  removed,  refraction 
+  3  D.  sph.  +  2  D.  cyl.  ;  L.  -  8  D.  sph.  -  4  D.  cyl.  V. 
=  jj*Q.      Jerky  nystagmus,  defective  macula". 

Fundus  Conditions. 

There  are  a  variety  of  terms  commonly  in  use  to  describe 
fundus  appearances  in  myopia.  Some  of  these  are  defini- 
tive ;  others — and  they  are  just  those  terms  that  might  be 
expected  to  be  definitive — are  loosely  used,  and,  indeed, 
cannot  be  used  with  any  degree  of  exactness.  In  looking 
over  the  records  of  these  cases  a  year  ago,  in  view  of 
educational  arrangements  for  these  children,  I  found  that 
the  use  of  the  ordinary  terms  gave  me  no  real  indication 
of  the  extent  of  the  change,  and  nothing  certain  for  the 
purpose  of  reference  in  later  examinations,  for  they  were 
not  exact  enough.  Since  that  date  1  have  graded  the 
conditions  observed  about  the  disc.  The  scheme  will  be 
given  here,  and  the  results  of  that  classification  of  cases. 

General  fundus  states. — Only  two  terms  are  employed 
for  abnormal  states  : 

(1)  Thin  or  very  thin  choroid.  This  term  is  generally 
used  to  connote  a  choroid  with  but  little  pigment,  with  a 
defective  chorio-capillaris  and  visible  choroidal  veins. 
The  condition  is  seen  in  its  extreme  in  albinism.  No  less 
than  fifty-seven  cases,  or  19  per  cent.,  were  so  marked 
(not  including  the  albinos) . 

(2)  Irregular  pigmentation.  In  this  state  the  pigment 
is  irregular  in  distribution  or  patchy,  especially  in  the 
macular    region.      In    others    the   pigment   is  heavy,   but 
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seamed  by  the  showing  through  of  the  red  lines  of  the 
choroidal    veins,  forming  "tigroid    striping."      Forty-one 

(•uses  were  so  marked,  or  II  per  cent.,  and  in  many  oJ 
these  vision  was  poor  out  of  proportion  to  the  degree 
of  myopia. 

These  two  general  states  are  not  essentially  charac- 
teristic of  myopia;  they  are  seen  in  many  other  eyes — 
thin  choroids  in  fair-haired  children,  and  tigroid  striping 
amongst  the  dark-haired.  The  near  equality  of  the  number 
of  eases  showing  these  two  conditions  does  not  point  to  one 
or  other  being  the  more  disposing  to  myopia,  but  the 
balance  is  against  the  thin  fundus. 

Particular  states  of  the  fundus. — The  terms  "crescent," 
"annulus/'  and  "  staphyloma "  (as  used  in  its  erroneous 
but  colloquial  sense)  would  seem  to  imply  a  definite  degree 
of  choroidal  atrophy  or  stretching  about  the  disc.  Unfor- 
tunately they  do  not.  Most  would  agree  as  to  which  of 
these  should  be  employed  in  well-defined  examples,  but 
there  is  no  agreement,  and  one's  own  judgment  will  vary 
as  to  when  a  crescent  ceases  to  be  a  crescent  and  should 
be  called  by  some  other  name,  such  as  false  staphyloma. 
Believing  that  the  changes  about  the  disc  would  best  serve 
as  an  indicator  of  the  gravity  of  the  myopia  in  the  greater 
number  of  cases,  I  have  used  a  simple  form  of  grading  or 
notation  to  record  these  changes  about  the  disc  : 

Fundus  first  degree  (F.  1°).  A  circumpapillary  patch 
of  atrophy  whose  breadth  does  not  exceed  half  the  diameter 
of  the  disc. 

Fundus  second  degree  (F.  2°).  A  patch  of  atrophy  or 
annulus,  the  total  width  of  which  does  not  exceed  the 
diameter  of  the  disc. 

Fundus  third  degree  (F.  3°).  A  patch  or  annulus,  the 
total  width  of  which  exceeds  the  breadth  of  the  disc 
(Fig.  36). 

These  three  grades  are  easily  remembered,  the  measure 
is  easily  judged,  and  they  form  a  definite  basis  for  future 
comparison.  Three  grades  or  degrees  seem  sufficient,  and 
we   are  familiar  with  this  division   in   recording  tension. 
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Fig".  37  shows  the  classification  of  cases  after  this  fashion 
in  comparison  with  the  degree  of  myopia  as  measured  by 
the  refraction  ;  it  shows  that  the  grading  gives  a  very 
good  indication  of  the  gravity  of  the  myopia.  The  pro- 
posed correlation  of  the  refraction  and  fundus  state  in 
myopia  gives  a  double  measure  of  the  condition,  and  in 
such  fashion  as  to  present  a  picture  to  one's  mental  vision. 
In  the  record  of  any  given  case  there  would  be  added 


Fig.  36. 


Diagram  showing  scheme  for  the  accurate  grading  and  recording 
of  choroidal  atrophy  at  the  disc  in  myopia.  First  degree  (1°), 
when  the  breadth  of  the  atrophy  does  not  exceed  half  the 
width  of  the  disc;  ab  is  less  than  half  be.  Second  degree  (2°), 
when  the  atrophy  does  not  exceed  the  breadth  of  the  disc ;  in 
the  right-hand  figure  ab  is  less  than  be ;  in  the  left  figure  ab  + 
cd  does  not  exceed  be.  Third  degree  (3°),  when  the  atrophy 
exceeds  in  breadth  the  width  of  the  disc ;  in  the  right  ab  is 
greater  than  be ;  on  the  left  ab  +  cd  exceeds  be. 

to  the  figure  of  the  fundus  degree  any  particular  change 
found  in  the  eye,  such  as  nystagmus,  vitreous  opacities, 
scattered  choroidal  atrophy  or  macular  changes,  e.  g.  : 

The  following  three  cases,  all  of  children  aet.  12  years, 
each  of  whom  gets  y^  vision  with  glasses,  give  a  fair 
idea  of  the  utility  of  the  notation.  The  first  has  M.  6  D., 
F.  1°.  The  second  has  also  M.  5  D.,  but  F.  2°.  The 
third  has  M.  12  D.,  F.  3°.  The  data  show  that  the  first 
case  is  not  of  a  grave  order,  so  the  child  may   attend  an 
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elementary  school  provided  fine  work  is  eliminated  and 
observation  is  kept  of  the  case.  The  second  and  third 
cases  are  of  a  more  serious  order  and  the  children  should 
certainly  receive  special  educational  treatment,  such  as  is 
provided  in  the  myope  classes  of  London. 

I  have  now  used  this  notation  For  a  year  and  find  it   of 
great  service,  particularly  for  subsequent   reference    when 
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Shows  the  correlation  of  dioptres  of  myopia  with  the  fundus 
changes  seen  in  these  cases  according  to  the  scheme  shown  in 
Fig.  36.  0  =  no  fundus  changes  seen  ;  the  percentage  of  such 
cases  rapidly  declines  with  increase  of  myopia,  but  there  are 
exceptional  cases  at  such  high  grades  as  14  D.  and  over  17  D. 
The  reversal  of  the  curves  is  very  striking;  in  the  low  dioptres 
the  order  of  frequency  of  fundus  change  is  0,  1°,  2°,  3°;  in  the 
high  dioptres  it  is  3°,  2°,  1°,  0.  The  chart  accounts  for  218 
cases.  The  fundus  change  marked  is  that  seen  on  last  exa- 
mination. 


called  upon  to  advise  as  to  the  education  of  the  children, 
in  determining  what,  if  any,  special  methods  are  required, 
and  what  precautions  should  be  ordered,  such  as  exemp- 
tions from  games  and  sports  for  boys,  of  gymnastics  and 
dancing  for  both. 

Of  the  300  cases,  218  cases  have   been  so  graded,  and 
their  states,    so   far   as    the   circumpapillary   changes  are 


HIGH    MYOPIA    IX    CHILDREN. 
Pig.  : 


7      ^      Q      IO     Mill} 


215 


AGE 
4     15     16 


Chart  showing  the  progressive  increase  in  dioptres  of  myopia  of 
80  eases.  Each  line  represents  the  mean  myopia  of  one  chdd. 
The  sex  is  marked  on  the  left  end  of  each  line,  and  close  to 
that  will  be  seen  small  marks  indicating  the  degree  of  fundus 
change  at  last  examination.  No  mark  means  no  chsragc  seen. 
'first  degree,  "second  degree,  '"third  degree  of  choroidal 
stretching.  All  these  children  have  had  special  educational 
treatment. 
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concerned,  are  set  out  in  the  chart  (Fig.  37).  It  gives  a 
very  clear  idea  of  the  increase  of  the  choroidal  changes 
with  increase  of  the  myopia.  There  is,  of  course,  no  rule 
in  the  matter  ;  it  is  merely  an  average  or  serviceable 
indication.  There  are  cases  of  extreme  and  progressive 
myopia  where  no  choroidal  changes  are  seen,  but  these  are 
the  exception. 

The  chart  (Fig.  38)  shows  the  results  of  a  number  of 
observations  upon  the  condition  of  eighty  of  these  cases. 
The  sex,  dioptres  of  myopia  and  the  age  at  first  and  last 
observations,  and  the  degree  (1°,  2  or  3  )  of  circum- 
papillary  change  as  noted  at  the  last  observation  are 
marked  on  the  chart.  All  these  eighty  children  have  had 
special  educational  treatment,  and  it  is  of  interest  to  com- 
pare this  chart  with  a  similar  chart  published  by  Mr. 
Priestley  Smith  in  1901  (5).  It  will  be  seen  that  the 
average  increase  of  the  myopia  is  rather  less  in  my  group 
of  cases  than  in  those  of  the  same  age-group,  about  thirty- 
five  in  number,  tabled  by  Mr.  Priestley  Smith. 

In  some  cases  the  changes  in  the  refraction  and  the 
fundus  state  has  been  noted  within  short  periods  of  time, 
e.g.,  boy,  ast.  9  years,  "  incorrigible  reader,"  had  on  first 
examination  mean  myopia  6*5  D.,  F.  1  ,  V.  with  glasses 
correcting  both  myopia  and  astigmatism  =  -^.  There 
was  no  room  for  him  in  a  special  school.  Seen  again  a 
year  later,  the  mean  myopia  was  9  D.,  F.  2  ,  V.  with  best 
glasses  2-4.  Of  one  ense  (not  of  this  series)  a  drawing 
was  made  of  a  fundus  which  showed  three  different  steps 
in  the  stretching  of  the  choroid  like  tidal  marks  ;  the  dusky 
inner  "  crescent"  would  be  recorded  as  F.  2  ,  the  second 
extension  F.  3°  ;  lastly,  there  was  a  further  quite  recent 
stretching  which  synchronised  with  a  macular  hasmor- 
rhage  (Plate  XI). 

Visual  Acuity. 

It  is  not  altogether  easy  to  give  a  fair  impression  of  the 
visual  acuity  of  the  subjects  of  high  myopia.    The  method 


PLATE    XI. 

Illustrates  Mr.  N.  Bishop  Harrnan's  paper  on  An  Analysis  of 
300  Cases  of  High  Myopia  in  Children,  with  a  Scheme  for 
the  Grading  of  Fuudus  Changes  in  Myopia  (p.  202). 

Female,  right  eye,  7  D.  myopia.  At  the  disc  are  seen  indications  of 
three  separate  increases  in  the  choroidal  stretching ;  with  the  last 
there  synchronised  a  macular  haemorrhage.  (The  margin  of  the  first 
line  of  stretching  does  not  show  clearly  in  the  reproduction.) 
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of  tabulating  the  "  mean  "  myopia  disguises  in  many  in- 
stances the  real  gravity  of  the  case,  and  therefore  the 
relation  of  the  vision  to  the  refractive  error.  One  would 
expect  most  myopes  of  4,  5  and  6  D.  to  have  ^  vision, 
with  suitable  correcting  glasses;  but  the  mean  myopia  of 
4,  5,  or  6  D.  includes  many  cases  of  considerable  degrees 
of  astigmatism  in  which  the  vision  is  not  susceptible  of  a 
high    degree  of  acuity.      Further,    there  are    many    cases 


too 


4-- 5- 6      7-5-9 


Fig.  39. 
IQ-li-iZ     13-14-fS    lG-17-18     19 


The  visual  acuity  obtained  in  the  various  grades  of  "  mean " 
myopia.  Good  =  §,  g  and  ^V.  Medium  =  T'V  and  -j'V-  Bad  = 
£g  or  less. 

complicated  by  congenital  defects,  corneal  scars  and 
fundus  changes,  and  these  cannot  be  indicated  in  the  mean 
myopia. 

The  percentages  of  children   obtaining  various  degrees 
of  vision  with  Snellen's  types  are  as  follows  : 


Vision    .  §  .  f  . 
Percent.   4   .  7'2 


6 

6 

6 

6 

6 

L  2     ' 

18 

24 

'    36 

6  0 

36 

32 

11 

7-6 

2-9 

less  than  -^ 
3-6 


When  the  visual  acuity  in  the  various  grades  of  myopia 
are  worked  out  the  chart  (Fig.  39)  is  obtained.  The  result 
shown  is  very  much  what  one  would  expect.     In  the  lower 
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grades  of  myopia  good  vision  (Jj,  {]  and  -/V)  is  obtained  by 
a  fairly  large  percentage;  there  is  a  rapid  decline  when 
15  D.  is  reached.  Medium  vision  (/'„  and  .\\,  maintains 
a  fair  average  with  an  increase  of  15  per  cent,  in  the 
higher  grades.  Bad  vision  (.^.j  and  worse  occurs  in  1<> 
per  cent,  in  the  low  grades,  ;md  rapidly  increases  in 
frequency  after  15  D. 


Gkave  Cases. 

Lens  changes  and  vitreous  opacities  are  grave  indica- 
tions, whilst  the  occurrence  of  detachment  of  the  retina  is 
a  disaster.  There  are  nine  of  these  Lad  cases  in  my 
records.      Three  became  Mind  or  nearly  so. 

Lens  change*. — Three  cases  : 

(1)  Boy,  set.  9  years.  R,  and  L.  1G  D.,  W=i%.  Mt.  12 
years,  L.  lens  cataractous,  uveal  pigment  on  anterior 
capsule,  pupil  reacts  to  light,  R.  V.  =  -~y. 

(2)  Boy,  a3t.  11  years.  R.  recent  post-polar  lens 
changes.  "  L.  M.  5  D.,  V=3^.      Mother  has  M.  20  D. 

(3)  Girl,  set.  12  years.  R.  —  4  sph.  —  2  cyl.  P.  3°,  L. 
peri-  and  post-polar  lens  changes. 

Vitreous  opacities. — Two  cases  : 

(1)  Girl,  aet.  11  years.  R.  numerous  floating  opacities. 
L.  vitreous  and  fundus  normal,  M.  8  D.      V.=  x-8-. 

(2)  Girl,  as t  12  years.  Both  posterior  chambers  full 
of  large  old-looking  floating  opacities.  V=z-^q,  and  J.  6. 
Seen  last  time  ast.  16,  vitreous  nearly  clear.  V.  with 
-  6  sph.  -  2  cyl.  =  -x%. 

Detachment  of  the  retina. — Four  cases.  Three  blind  : 
(1)  Girl,  ast.  9  years.  Was  sent  to  me  at  a  children's 
hospital  for  examination  of  the  eyes  as  a  last  resort  before 
certifying  as  ineducable.  She  was  certainly  very  dull  and 
unresponsive.  But  she  also  had  extreme  myopia:  R.  25  D., 
L.  26  D.  The  corneaj  were  small,  only  9  mm.  diameter; 
fundi  very  darkly  pigmented ;  glasses  did  not  improve 
vision.  I  needled  the  R.  lens.  The  vision  was  improved 
to  -£q  without   glasses,  and   gradually  improved  with   the 


PLATE   XII. 

Fig.  1  illustrates  Mr.  M.  S.  Mayou's  case  of  Angioma  of  the 
Conjunctiva  (p.  55). 

Fig.  2  illustrates  Mr.  E.  Treacher  Collius's  paper  on  Fibrous 
Tissue  Formation  in  Connection  with  the  Foetal  Vascular  System 
and  Visible  Vessels  on  the  Surface  of  the  Iris  (p.  173). 

The  arrangement  of  the  blood-vessels  on  the  surface  of  the  iris  in  the 
case  described  on  p.  180  is  shown. 

Fig.  3  illustrates  Mr.  N.  Bishop  Harman's  paper  on  An 
Analysis  of  300  Cases  of  High  Myopia  in  Children,  with  a  Scheme 
for  the  Grading  of  Fundus  Changes  in  Myopia  (p.  202). 

Female.  Left  e3re,  refraction  —  5  sphere,  —  2  cylinder,  large  annular 
choroidal  change  3°,  and  well-marked  true  staphyloma;  the  difference- 
in  the  refraction  at  the  most  marked  edge  of  the  basin  was  2  D.  The 
right  eye  had  a  higher  degi'ee  of  myopia  but  did  not  present  the  basin- 
like depression. 
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development  of  the  girl  to  -f±  and  y^-  on  one  occasion. 
She-- was  brighter  mentally  and  physically.  Her  bodily 
growth  was  excessive  ;  at  the  age  of  13  she  was 
5  ft.  5  in.  high,,  and  heavy  in  proportion.  At  the  age  of 
15,  when  away  from  school,  she  lost  the  operated  eye  by 
knocking  it  against  a  saucepan  handle ;  the  anterior 
chamber  was  full  of  blood  and  P.L.  lost.  The  L.  eye 
then  had  40  D.  of  myopia. 

(2)  Girl,  eet.  13  years.  Congenital  coloboma  of  the 
irides.  R.  recent  complete  cataract,  no  P.L. ;  L.  slight 
pupil  reaction,  no  fixation,  large  detachment  of  the  retina. 
She  was  extremely  short-sighted  before  the  sight  went 
suddenly.     ^Et,  16,  L.  V.  =  P.L. 

(3)  Boy,  set.  13  years.  R.  excised;  had  been  blind  for 
some  years  after  a  blow  (the  old  glass  for  this  eye  was 
-  11  D.  sph.  -2D.  cyl.)  L.  wearing  -  12  sph.,  V.  with 
glass  -q-q,  g-g  attempts,  large  staphyloma,  thin  choroid. 
Eighteen  months  later  vision  fell  suddenly  to  fingers  at 
1  m.  Projection  was  bad,  there  was  a  large  detachment 
of  loose  and  mobile  retina  and  fine  skein-like  vitreous 
opacities.  He  was  assiduously  treated  at  his  hospital, 
but  the  vitreous  opacities  organised  and  shrank,  causing 
complete  retraction  of  the  iris  and  disorganisation  of  the 
posterior  chamber. 

(4)  Girl,  ast.  14  years.  Wearing  R,  -20  D.  and  cyl., 
L.=  16  D.  and  cyl.  R.  vitreous  opacities,  bad  fundus.  L. 
recent  cataract,  no  P.L.,  soft  eye,  probable  detachment. 
R.V.  with  glass  -2\.  JEt  16,  R.V.  with  -16  D.  sph.  =  y\- 
partly. 

Conclusion. 

The  educational  treatment  of  myopes  is  a  problem  of 
particular  interest  and  importance.  Extreme  cases  with 
bad  vision  will  need  admission  to  schools  for  the  blind 
and  partially  blind  as  heretofore.  But  the  greater 
number  of  high  myopes  are  not  blind,  nor  are  they  likely 
to  become  so  with  ordinary  and  reasonable  precautions, 
therefore  they  are  not  fit  subjects  for  admission  to  blind 
schools    both    for   their    own    sakes    and    for    the    proper 
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regulation  of  these  schools.  For  them  a  form  of  educa- 
tion specially  adapted  to  their  circumstances  is  necessary  j 
and  they  are  sufficiently  numerous  and  intelligent  to 
demand  this  attention  and  provision.  A  very  satisfactory 
beginning  has  been  made  in  Loudon  to  deal  with  these 
children,  and  the  methods  adopted  have  proved  so  suc- 
cessful that  it  is  probable  that  accommodation  for  them 
will  be  increased  at  a  near  date.  The  early  experiments 
in  the  education  of  these  children  recorded  in  a  paper 
(6)  published  in  1910  have  been  considerably  improved 
upon,  and  an  account  of  these  methods  has  been  given  in 
a  paper  to  the  Royal  Society  of  Medicine  (7). 
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2.    The  wing  test,  for   heterophoria. 

By  Ernest  E.  Maddux. 

Although  wc  are   well   supplied  with   distant    tests  for 
heterophoria,  there  still  seems  room  for  improvement  in  the 
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near  tests.  It  is  true  that  the  glass  rods  answer  quite  well 
at  reading  distance  with  a  small  bright  source  of  illumina- 
tion at  the  centre  of  a  tangent  scale,  but  this  is  not  always 
available.  Again,  no  test  for  horizontal  or  vertical  muscle 
balance  could  be  much  prettier  or  more  effective  than  the 
"  near  vision  phorometer,"  made  after  Snellen's  principle  of 
neutralising  colours,  and  made  for  me  by  Messrs  Raphael. 
But  this  requires  a  good  sky,  or  a  brilliantly  illuminated 
surface,  so  that  for  general  use  it  presents  difficulties,  until 
at  least  its  manufacture  is  perfected  by  better  neutralising 
so  as  to  transmit  more  light. 

The  test  which  I  show  to-day  is  available  under  all 
conditions  of  illumination,  even  in  dull  daylight  or  poor 
artificial  light,  and  measures  every  variety  of  heterophoria 
quickly  and  accurately.  It  contains  no  lenses  or  prisms, 
so  that  natural  conditions  are  interfered  with  as  little  as 
possible,  and  a  line  of  fine  print  enables  accommodation  to 
be  well  maintained. 

(1)  For  measuring  horizontal  deviations  it  makes  use  of 
the  well-known  tangent  scale,  with  an  arrow  at  its  zero, 
which  I  described  nearly  thirty  years  ago,  but  instead  of 
dissociating  the  eyes  by  a  prism  that  end  is  attained  in  this 
test  by  two  horizontal  wings  before  the  eyes,  of  which  the 
lower  edge  of  one  is  almost  level  with  the  upper  edge  of  the 
other  (Fig.  40).  These  divide  the  visual  field  into  two  halves, 
an  upper  and  a  lower,  which  glide  tangentially  against 
each  other's  edges  in  directions  opposed  to  the  deviations 
of  the  eyes  which  see  them.*  A  printed  arrow  in  the  lower 
field  points  to  a  row  of  figures  in  the  upper,  and  records 
the  deviation.  Two  horizontal  slits  are  provided  in  the 
eyepiece  for  the  eyes  to  look  through  and  the  wings  are 
carried  on  a  little  pillar,  which  enables  them  to  be  swung 
round,  so  as  to  reverse  the  fields  for   anisometropia,  or  to 

*  The  nearest  approach  to  this  idea  that  I  can  find  in  the  literature  of 
the  subject  is  that  Ward  Holden,  of  New  York,  succeeded  twenty -six  years 
ago  in  dissociating'  his  eyes  by  aiming  at  ;i  scries  of  vertical  stripes  on 
a  wall,  with  a  single  narrow  board  fixed  at  an  angle  of  45°  from  the  vertical 
and  attached  to  a  median  partition,  also  at  45°  from  the  vertical. 
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confirm  the  result  by  a  second  reading  with  the  other  eye, 
for  the  eye  which  first  saw  the  upper  field  now  sees  the 
lower  one.  Or  the  wings  may  be  turned  longitudinally  so 
as  to  be  out  of  the  way  for  other  tests.  A  little  railway 
is  provided  for  the  pillar,  which  for  testing  the  horizontal 
balance  should  be  as  near  to  the  eyes  as  possible. 

(2)  For  the  measurement  of  hyperphoria  a  similar  arrow 
scale  is  used,  but  placed  vertically,  the  wings  are  rotated 
longitudinally  out  of  the  way,  and  the  pedestal  moved  to 
the  other  terminus  of  the  railway  (Fig.  41).  A  median 
vertical  screen,  like  an  exaggerated  JavaFs  "  bar  reader," 
now  blocks  out  the  arrow  from  one  eye  and  the  figures 
from  the  other,  and  the  hyperphoria  can  be  read  off.  The 
principle  is  much  the  same  as  Henry's  diploscope,  in  which, 
as  Bishop  Harman  has  pointed  out,  the  interval  between  the 
two  windows  acts  like  Javal's  bar,  and  we  all  know  how 
the  diaphragm  test  is  now  fitted  also  with  a  means  of 
measuring  hyperphoria. 

The  large  card  of  this  appliance  is  convenient  in  use, 
since,  if  we  are  in  doubt  as  to  which  figure  the  patient 
means,  he  can  point  to  it  with  his  finger,  or  even  use  the 
latter  as  a  test  object.  Another  device  which  I  find 
extremely  useful  is  a  metal  arrow  provided  with  a  grip 
at  its  blunt  end,  by  which  it  is  attached  to  the  edge  of  the 
cardboard,  so  that  its  head  may  point  to  any  desired  figure. 
When  visual  acuteness  is  too  poor  to  let  the  figures  be 
read,  the  grip  can  be  detached  and  moved  up  and  down 
till  the  two  arrows  appear  to  shoot  straight  at  each  other. 
The  surgeon  then  reads  off  the  figure  to  which  the  metal 
arrow  points.  The  printed  arrow  can,  if  desired,  be  also 
made  of  metal  and  be  adjustable  in  the  direction  of  its 
length. 

Lastly,  we  come  to  cyclophoria,  the  study  of  which  is 
only  in  its  infancy.  For  its  measurement  this  appliance 
is  well  adapted.  Pending  the  manufacture  of  a  more 
mechanical  device,  the  following  will  be  found  a  very 
simple  and  effective  method  (Fig.  42)  : 

To  measure  cyclophoria  with  vertical  lines,  employ  the 
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card  provided  with  an  elastic  thread.  Set  the  thread  -with 
one  end  of  its  loop  resting  in  a  notch  at  the  lower  border 
of  the  card,  sufficiently  far  from  the  red  line  to  allow  for 
the  patient's  (already  learnt)  divergence.  Place  the  wings 
longitudinally,  at  the  end  of  the  railway  furthest  from  the 


Fi<i.  42. 


Cyclophoria  card  for  "  wing  test."     Can  ba  used  either  vertically  or 
horizontally. 

•observer's  eyes.  The  patient  will  see  the  printed  line  with 
one  eye  and  the  elastic  thread  with  the  other,  and  by 
placing  his  finger  on  the  top  edge  of  the  card,  can  roll 
the  elastic  until  it  appears  parallel  with  the  red  line.  He 
now  removes  his  finger,  and  the  elastic  can  be  examined 
at  leisure  by  the  surgeon  to  see  by  what  number  of  milli- 
metres the  thread  has  departed  from  the  parallel  position. 
VOL.  xxxiii.  15 
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It  is  convenient  to  jot  this  clown  as  the  numerator  of  a 
fraction,  of  which  the  denominator  is  the  breadth  of  the 
card  in  millimetres.  This  fraction,  when  multiplied  by 
100,  gives  the  cyclophoria  in  prism  dioptres.  The  present 
card  is  150  mm.  broad,  so  that  the  number  of  prism 
dioptres  is  two  thirds  that  of  the  number  of  millimetres 
read  off  the  scale  at  the  top  edge. 

The  use  of  the  instrument  shows  that  the  measurement 
of  cyclophoria  by  vertical  lines  nearly  always  differs  in 
amount  from  its  measurement  by  horizontal  ones. 

By  setting  the  card  with  the  red  line  horizontal  and  the 
thread  horizontal  also,  and  placing  the  wings  transversely 
at  the  ocular  terminus  of  the  railway,  the  cyclophoria  can 
be  measured  in  exactly  the  same  way  as  described  for 
vertical  lines. 

The  discrepancy  between  the  two  measurements  is  due 
partly  to  what  Helmholtz  described  as  the  difference 
between  the  apparent  and  real  vertical  meridians  of  the 
retina — a  phenomena  not  quite  universal,  since  Le  Conte 
and  Stevens  cannot  find  it  in  themselves,  and  which  really 
amounts,  I  think,  to  a  difference  between  the  physiological 
or  psychical  quadrature  of  the  retina  and  its  geometrical 
quadrature.  A  second  factor  in  the  discrepancy  may  be 
the  presence  of  oblique  astigmatism.  When  the  meridians 
of  maximum  curvature  diverge  above,  the  discrepancy  is 
lessened;  when  they  converge  above,  it  is  increased. 

It  should  be  explained  that  with  this  cyclophoria  test, 
the  elastic  thread,  being  a  movable  object,  expresses  the 
deviation  of  the  eyeball  directly.  For  example,  if  the 
right  eye  be  the  one  that  sees  the  thread,  and  if  the  upper 
end  of  the  thread  slope  outwards,  the  patient  has  excyclo- 
phoria,  since  the  position  of  the  thread  agrees  with  the 
position  of  the  vertical  meridian  of  the  eyeball.  In 
contrast  with  this,  the  arrow  for  exophoria  and  hyper- 
phoria is  itself  stationary,  but  has  an  image  which  moves 
in  the  opposite  direction  from  the  eye  which  sees  it. 

Instead  of  using  transverse  wings,  all  three  kinds  of 
heterophoria  can  be  measured  by  the   employment  of  a 
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median  longitudinal  screen,  split  into  two  halves,  each 
hinged  near  the  eyes.  I  have,  for  interest  only,  brought 
an  example  of  this  appliance,  since  it  is  a  mistake  to 
multiply  similar  tests  needlessly,  unless  with  a  view  to  the 
survival  of  the  fittest. 

I  hope  that  these  tests,  and  some  others  which  I  have 
not  brought  forward  to-day  (lest  I  should  exceed  my 
time),  will  make  it  easier  to  study  the  subject  of  cyclo- 
phoria  clinically.  By  retinoscopy,  for  instance,  we  some- 
times find  the  axis  of  a  cylinder  differ  from  its  position 
found  subjectively.  May  this  not  be  due  to  cyclophoria, 
the  eye  falling  into  its  position  of  rest  during  retinoscopy, 
having  no  definite  object  to  look  at,  but  erecting  itself 
when  engaged  in  definite  fixation  ? 

Several  observers,  too,  have  recorded  cases  in  which  the 
cylinder  axes  have  had  to  be  greatly  altered  for  the 
reading  glasses  as  compared  with  those  for  distance. 
They  have  generally  assumed  that  a  c}rclophoric  anomaly 
at  reading  distance  accounts  for  it.  It  is  desirable  that 
this  assumption  should  be  verified  by  such  tests  as  I  have 
brought  forwai'd  to-day,  for  these  cases  may  sometimes 
have  a  quite  different  explanation.  The  relation  between 
cyclophoria  and  astigmatism,  indeed,  is  complex  and  full 
of  pitfalls  for  investigators. 


3.  A  simple  method  of  finding  the  position  of  a  lens  centre 
by  reflected  images. 

By  E.  W.  Beewerton. 

The  lens  to  be  tested  is  held  a  few  inches  below  a 
light.  An  ophthalmoscope  or  retinoscopy  mirror  (plain  or 
concave)  is  held  to  the  eye,  and  the  light  directed  on  to 
the  lens.  With  a  little  adjustment  two  reflections  of  the 
mirror  can  be  seen — one  from  the  anterior  surface  of  the 
lens  and  the  other  from  the  posterior.  The  images  will 
vary  much  in  size  according  to  the  different  curvatures  of 
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the  lens,  a  convex  surface  giving  a  small  reflected  image 
and  a  concave  surface  a  large  image.  Where  a  cylinder 
is  present  the  image  from  this  surface  will  be  oval.  If  the 
reflected  images  are  not  in  focus,  the  lens  must  be  held 
closer  to  the  mirror.  When  the  best  distance  is  found  the 
two  images  will  be  quite  distinct,  then  with  a  slight  tilting 
of  the  lens  the  black  centres  of  the  two  images  are  brought 
together.  The  spot  where  these  centres  meet  is  the  centre 
of  the  lens.  (Card  specimen.) 


4.  Retraction  of  right  eye  on  looking  to  the  left. 

By  H.    B.    Grimsdale   and    C.   J.    Hope   Gunning. 

J.  D — ,  set.  13  years,  seen  at  St.  George's  Hospital 
April  22nd,  1913.      Seen  first  in  1910. 

The  mother  has  noticed  that  the  R.  eye  is  more  "  sunk  " 
than  the  other,  and  that  the  boy  occasionally  sees  double. 
Pupils  equal,  react  to  light. 

+  5  D.  sph.        _  e 
+  2  D.  cylM60~9" 
Atropine  : 

+  5-5 D.  sph.  _   g 

+  3     D.cyl.  [Vert.  ~13' 
Movements  of  left  eye  good;  R.  internal  rectus  does 
not  turn  the  eye  to  the  left  beyond  the  mid-line.      Some 
jerky  movements  of  both  eyes.    R.  external  rectus  slightly 
less  action  than  normal. 

(Card  specimen.) 

Mr.  Gunning  said  there  was  a  case  somewhat  similar 
recorded  in  the  Transactions,  vol.  xxx,  1910,  p.  34.  He 
saw  another  case  two  years  ago,  which  was  under  Dr. 
Collier,  in  which  there  were  nervous  symptoms.  There 
was  improvement  for  a  time.  He  could  not  get  the  notes 
so  as  to  read  them,  to-day.  In  answer  to  Mr.  Collins,  he 
said  there  was  deficiency  in  the  lateral  movements  of  the 
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eye.  The  movement  to  the  left  was  not  beyond  the  mid- 
line. 

Mr.  Treacher  Collins  said  this  case  belonged  to  a  very 
well-known  class,  namely,  defective  movement  of  the  eye 
in  one  direction,  and  retraction  of  the  eyeball  on  moving 
in  the  opposite  direction.  In  some  of  these  cases  a  dis- 
section had  been  made,  and  it  was  found  that  the  defective 
muscle  was  mainly  fibrous  tissue  ;  the  muscle-fibre  had  not 
developed.  There  had  been  various  theories  put  forward 
to  account   for  the  retraction  of  the  eye. 

The  President  said  that  in  the  family  he  had  described 
with  defective  movement  of  the  eye  he  did  not  think 
there  was  retraction  of  the  eye  on  movement  in  any 
direction.  No  anatomical  examination  was  made  in  his 
case,  but  it  had  been  done  in  other  similar  cases,  and 
generally  speaking,  the  muscles  had  been  very  badly 
developed,  consisting  largely  of  connective  tissue,  and  only 
slightly  of  muscular  tissue. 
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The  following   cases   and    communications   have    also    been 
brought  before  the  Society  : 

1.  Mr.  Anderson.      Mooren's  ulcer. 

2.  Mr.  Rayner  Batten.      Detachment  of  choroid. 

3.  Mr.  Killick.      ?  Trachoma. 

4.  Mr.  Lawford.  Case  of  detached  retina  with  unusual 
appearances. 

5.  Mr.  Arnold  Lawsox.  A  case  of  lamellar  cataract 
treated  by  discission  with  occlusion  of  one  pupil  by  a  pig- 
mented membrane. 

6.  Mr.  Leslie  Paton.    Case  of  metastatic  uveitis. 

7.  Mr.  Worth.     Melanotic  sarcoma  of  the  iris. 

8.  Mr.   Worth.     Foreign  body  in  the  anterior  chamber. 


EEPOET    OF    COUNCIL. 

Read  at  the  Annual  General  Meeting  of  the  Society. 

The  Council  is  happy  to  report  the  continued  prosperity 
of  the  Society. 

During  the  session  1912-13,  8  new  ordinary  members 
have  been  elected,  5  members  have  died,  and  11  members 
have  resigned.  At  present  the  Society  has  492  ordinary 
members,  and  7  honorary  members. 

By  the  recent  death  of  Sir  Henry  Swanzy  the  Society 
has  lost  one  of  its  most  distinguished  members.  He 
occupied  the  Presidential  Chair  in  1897—9,  and  gave  the 
Bowman  Lecture  in  1888.  Mr.  A.  H.  Benson  and  Mr. 
Henry  Eales,  late  Vice-Presidents  of  the  Society,  and  Mr. 
Cecil  Shaw,  a  late  member  of  the  Council,  have  also  died 
during  the  year. 

The  past  year  has  been  one  of  the  most  momentous  in 
the  history  of  the  Society.  Owing  to  the  decision  of  the 
Royal  Society  of  Medicine  to  form  a  Section  of  Ophthal- 
mology a  special  general  meeting  of  the  Society  was  called 
on  July  11th,  1912,  to  consider  the  question  of  amalgama- 
tion with  the  Royal  Society  of  Medicine,  but  after  a  long 
discussion  the  meeting  decided  against  this  proposal.  The 
meeting,  however,  instructed  the  Council  to  consider  the 
advisability  of  altering  the  Rules  of  the  Society  so  that 
all  its  meetings  in  each  year  could  be  held  during  the 
course  of  one  week,  as  is  done  by  other  national  ophthal- 
mological  societies. 

The  Council  adopted  this  instruction  and  placed  re- 
commendations to  give  effect  to  it  before  a  special  general 
meeting  of  the  Society  on  October  17th,  1912.  This 
meeting  decided  that  the  Rules  of  the  Society  should  be 
so  altered,  and  appointed  Mr.  Treacher  Collins,  Mr.  Doyne, 
Mr.  Jessop,  Mr.  Priestley  Smith  and  Mr.  Sydney  Stephenson 
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to  act  with  the  Council  in  the  revision  of  them.  This 
meeting  also  instructed  the  Council  to  obtain  information 
as  to  the  disposal  of  the  Library. 

The  Council,  with  the  aid  of  the  gentlemen  mentioned 
above,  drew  up  draft  rules,  which  were  circulated  to  all 
members  of  the  Society,  and  afterwards  adopted  at  a 
Special  General  Meeting  of  the  Society  on  January  23rd, 
1913.  They  are  printed  in  the  present  volume  of  the 
Transactions. 

At  the  same  Special  General  Meeting  it  was  unanimously 
decided  to  accept  the  offer  of  the  Royal  Society  of  Medicine 
in  reference  to  the  Library  of  the  Ophthalmological 
Society. 

In  this  offer  the  Royal  Society  of  Medicine  undertakes — 

(1)  To  house  the  Library  in  a  separate  room,  with  unre- 
stricted use  by  present  and  future  members  of  the  Ophthal- 
mological Society. 

(2)  To  place  an  efficient  member  of  their  Staff  in  charge 
of  the  Library  and  to  maintain  the  Library  at  its  usual 
standard. 

(3)  To  allow  members  of  the  Ophthalmological  Society 
who  are  also  members  of  the  Section  of  Ophthalmology, 
to  have  full  use  of  the  Fellows'  Library  by  payment  of 
one  guinea  instead  of  the  usual  subscription  of  two 
guineas. 

In  addition,  the  Royal  Society  of  Medicine  will  allow 
the  use  of  its  rooms  for  the  meeting  of  the  Ophthalmo- 
logical Society  when  desired. 

This  arrangement  has  made  it  possible  to  reduce  the 
annual  subscription  from  one  guinea  to  12s.  Qd. 

The  Honorary  Treasurer's  report  and  statement  of 
accounts,  which  are  submitted,  show  the  financial  condition 
of  the  Society. 

The  thanks  of  the  Society  are  due  to  Mr.  Nettleship, 
Mr.  Sydney  Stephenson  and  Mr.  Edridge-Green  for  their 
contributions  to  the  Library. 

The  Coimcil  have  pleasure  in  announcing  that  Professor 
W.  Ulithoff,  of  Breslau,  lias  accepted  an  invitation  to 
deliver  the  Bowman  Lecture  in  1914. 


l8°H        C 

M 

c 

:i  ;  : 

3  -c  -~ 

- 

i_ 

". 

—    r-            r- 

,_, 

jc 

©oo^«oc 

•^ 

i 

■ 

H               ~                r— 

i— 1 

i—   r^   rH 

,~ 

<^ 

^  °  1    « 

X 

5s 

01     "     iH 

^  " 

I 

$    1 

o 
cu 

*c* 

"S    •    ■ 

r  C 

o 

^ 

o 
p 

=4 

cc  :r. 

E" 

o 

c*« 

C5 

i— i 

| 

cu 

p. 

DO 

M 

02 

z 

es 

o 

SS 

CU 

Z>J 

HH 

o 

s 

-t£> 

■-J. 

"o 

O'-s 

XJ1 

P 

k              3 

^       hr 

j. 

1 

o 

> 

CO 

C3 
l-H 

P 

EH 

HH 

P 

hH 

HH 

Pa 

1912-13. 

y  Rent 
Printing  '  Transactions ' 
Illustrations  for  Fasbic 

ex 

b£ 

S       5" 
on        ca   g 

3    M    CO  *3 

-a  m,£  c 

CD 

m 

09 

O 

fe 
5 

£ 

CD 

o 

CJ 

go 

En 

EH 
O 

I 

q2 

"3  ca  co  •*?  os  .03  <B 

-S  a  "is  ^  %  a  i 

02  ^SoWh?: 

3     * 

"5 

CO 

CD 

CB 

X 

h- 1 

E 

h  EH 

pq      -     - 

s 

t^ 

CO 

c 

C 

-8N 

- 

O  ~S- 

PS 

.  d 

■■? 

cc  ^^ 

■* 

t- 

•* 

1    CC 

HH 

Crt    1-H 

^1 

-^ 

H 

O 

CO 

^? 

M  m 

cc 

— 

t- 

■* 

W 

o 

^5 

Tl 

1—1 

1  et« 

Eh 

c^ 

13     ' 

O    1 

LO    ?1 

=  1 

^ 

O 
Eh 

P 

o 

a 
o 

i 

a| 

CM  X 

•* 

l-H 

CO 

e 

CO 

O 
Q 

H^ 

'        c 

H 

o      c 

JJ 

01 

c 

ce 

A 

X         CO 

?1        c. ' 

+1 

>•. 

-g" 

< 

c 
is 

o 

— 

0C     - 

|« 

CD 

CD 

P3   S 
o  - 

< 
E- 

P3 

O    f,   -     - 

£  S  »  g  § 

2  cm  "ts  5  45 
s  c      ._  — 
S  -  x  .5  o 

~    cc  ^  _  -M 

03 

c 

o 
as 

o:    co 

CD 

o 

»4  '5 
o  s 

1« 

'co 

CD 

EH 

Xfl 

<1 

p- 

B  H   if 

■i               P  .2  s 

BE 

-*-1  o  ,—  — 

fe  2 

09  "P  "5    .. 

s. 

si 

Hs 

c 

5             *'il2 

j 

s 

;'>•;« 

co  a- 
'O    0 

a:    ^    h    ?    5: 

!C     "     C   »-     S 
ffl    ^   £    0      PH 

h5 

?     ° 

"3     50 

So 

3: 

2 

1-1  >-.  . 

„ 

;    ; 

; 

i  s 

PQ       - 

234  BALANCE    SHEET. 

The  Balance  Sheet  this  year  is  somewhat  unusual 
because  of  the  recent  determination  of  the  Society  to 
reduce  the  subscription  to  12s.  Qd.  per  annum.  Many 
members  had  already  paid  the  old  subscription  of  £1  Is. 
through  the  bank.  It  was  necessary,  therefore,  to  refund 
8s.  6d.  to  each  member  who  had  so  paid.  Of  these  there 
were  148  and  to  each  of  these  a  cheque  for  8s.  6d.  has 
been  sent.  Up  till  now,  however,  only  thirty-two  of 
these  cheques  have  been  presented  to  the  Bank,  so  that 
the  sum  in  the  Bank,  viz.,  £107  2s.  5d.  should  have 
deducted  from  it  the  sum  of  £49  6s.  to  arrive  at  the  actual 
available  balance,  viz.,  £57  16s.  bd.  The  only  charges 
upon  this  are,  the  rent  for  the  current  quarter,  viz.,  £20, 
and  small  sums  due  for  printing  and  petty  cash. 

It  will  be  seen  that  the  Society  was  under  the  necessity 
of  selling  out  some  of  its  stock.  The  Council  resolved 
on  this  step  in  order  to  save  the  interest  of  an  overdrawn 
account,  and  accordingly  £200  of  Consols  were  sold, 
realising  £147  14s.,  which  sum  has  been  placed  to  the 
Bank  account. 
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NOTICE. 


September,  1902. 
Members  desirous   of   using   abbreviations  in  tbeir  communi- 
cations to  the  Society  are  requested  to  confine  themselves  to  those 
included  in  the  following  official  list.* 


Ace. 

Aq. 

As. 

A.C. 

C. 

Ch. 

cm. 

Cyl. 

D. 

E. 

F. 

H. 

H.l. 

H.m. 

I. 

L. 

m. 

mm. 

My. 

M.L. 

Oph. 


ABBREVIATIONS. 


Accommodation. 

Aqueous  humour. 

Astigmatism. 

Anterior  chamber. 

Cornea. 

Choroid. 

Centimetre. 

Cylindrical  lens. 

Dioptre  or  dioptric. 

Emmetropia. 

Field  of  vision. 

H  ypermetropia. 

Latent  hypermetropia. 

Manifest  hypermetropia. 

Iris. 

Left  eye  ;  and  R.,  right  eye. 

Metre. 

Millimetre. 

Myopia. 

Macula  lutea ;  and  Y.S.,  yellow 
spot. 

Ophthalmoscope,  ophthalmo- 
scopic examination,  oph- 
thalmoscopic appearances. 


O.D.    Optic  disc. 
O.P.    Optic  papilla. 
P.        Pupil. 
Pr.      Presbyopia. 
P.L.    Perception  of  light, 
p.p.     Punctum  proximum. 
p.r.      Punctum  reuiotissimum. 
R.        Right  eye  ;  and  L.,  left  eye. 
Ret.    Retina. 
Scl.     Sclerotic. 
Sph.    Spherical  lens. 
T.        Tension  of  the  eyeball. 
T.n.,  tension  normal. 
T.  +  1,  T.  +  2,  T.  +  3,  ~)  degrees 
T.-l,  T.-2,  T. -3,  )       of 

increase    and    decrease    of 

tension. 
Vit.    Vitreous  humour. 
Y.S.    Yellow  spot ;  and  M.L.,  macula 

lutea. 
V.        Yisus,     acuteness     of     sight, 

power     of      distinguishing 

form. 


SYMBOLS. 


+   Symbol  for  a  convex  lens. 
-    Symbol  for  a  concave  lens. 


Foot. 
Inch. 
Line. 


See  Transactions,  vol.  iv  (1884),  p.  365. 
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